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The aeroplane will find its principal field of usefulness as a scout. At an elevation of from 1,500 to 2,000 feet, it will be possible to make an accurate map of the country occupied by the enemy, and note the th and 
disposition of his forces, 


THE AEROPLANE MILITARY SCOUT.—([See page 45 
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PRESIDENT ROOSEVELT WOULD REORGANIZE THE 
NAVY DEPARTMENT. 

In his annual message President Roosevelt says 
“There is literally no excuse whatever for continuing 
the present Bureau organization of the navy The 
Secretary must be supreme, and he should have as his 
official advisers a body of line oficers who should them- 
selves have the power to pass upon and co-ordinate 
ali the work and all the proposals of the several Bu 
reaus.” 

We have italicized the words “line officers” (sea 
gecing officers), cince it is to them exclusively that the 
President would intrust the ail-important function of 
having the last word as to what kind of ships are to 
be built for our navy 

We do not hesitate to affirm that the designing of 
the modern battleship is the most perplexing and diffi- 
cult problem in the whole fleld of constructive engi 
neering, calling for a wider range of technical knowl- 
edge, a keener judgment, and a more just sense of 
proportion than is necessary in any of the practical 
arts of the day 

Under the present »rganization the work of design 
ing @ battleship is intrusted to several separate Bu 
reaus, one of which is responsible for the steam ma- 
chinery, another for the guns and.armor, a third for 
the equipment, and the fourth, the Bureau of Construc- 
tion, for the construction of the bull and the general 
design and, arrangement of the ship as a whole. The 
final word as to the design at present rests in a Board 
on Construction, which is made up of the Chiefs of 
the four Bureaus above mentioned, and an additional 
efficer from the sea-going branch of the service. The 
Chiefs of the Bureaus of Equipment, Ordnance, and 
Machinery are sea-going officers, so that in the compo- 
sition of the Board there are already four sea-going 
officers to one of the Construction Corps; and now 
even he is to be eliminated. 

Let us take a look at the duties of this gentleman, 
for whose continuance on the Board there is “literally 
no excuse whatever.” 

The size of a battleship, as determined by the total 
weight, or displacement, is set by Congress. This 
displacement might be called the capital with which 
the Bureaus have to work in getting out the ship. 
Fach Bureau naturally desires to make that part of 
the ship for which it is responsible as effective as 
possible. The Ordnance Bureau wishes to clothe the 
ship with the heaviest armor and mount the largest 
possible number of heavy guns. The Steam Engineer- 
ing Bureau would like to make her the fastest battle- 
ahip afloat. The Bureau of Equipment would si ) 
make the ship a record-breaker in respect of the 
amount of coal and stores she can carry, and in the 
variety and convenience of the various details of he: 
equipment. Each of these Departments will ask for a 
big slice out of that working capital of 16,000 or 20,000 
tons which Congress has allowed. 

Now, it is evident that the final design of the ship 
must be the work of the Bureau of Construction; for 
upon this Bureau falls the difficult task of harmoniz- 
ing the various requisitions of the other Bureaus upon 
the total displacement of the ship, so that when com- 
pleted she shall not exceed the limit of weight as im- 
posed by Congress. This is by far the most difficult 
problem connected with the design. In fact, it is the 
very essence of the design, and it calls for the widest 
range of technical knowledge and skill. The hull must 
be made broad and full enough to give the requisite 
stability; yet fine enough in its lines to secure the 
desired speed. Thousands of tons of plating must be 
worked into the double bottom, and used up in the 
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provision of that intricate system of sub-division 
which is a safeguard against the sinking of the ship 
by gun or torpedo. It occasionally happens that ships 
are run on the rocks, or into one another; the 
Naval Constructors must make provision to minimize 
the danger of sinking due to this. They must find 
out how high above the water they can carry the heavy 
guns and armor without endangering the stability of 
In their investigation, controlled always by 
the inexcrable limit of predetermined displacement or 


the ship 


weight, they will find that where the sea-going officers 
ask to have the guns mounted from 22 to 32 feet above 
the sea, they can be mounted only from 15 to 25 feet 
above the sea. Where a request is made for an armor 
belt reaching from 10 feet above to 7 feet below the 
water line, limitations of weight prevent them from 
making the armor belt higher than # feet above and 
lower than 5 feet below the water line unless they re- 
duce its thickness; where a request has been made for 


engines corresponding to a speed of 20 knots and for 


a coal supply of 2500 tons, the constructor finds that 
the maximum possible weight that can be given to 
these elements necessitates reducing the speed to 19 
knots and the coal supply to 2,000 tons; and, in addi- 
tion to harmonizing these many conflicting demands, 
the Naval Constru.tor must see to it that the various 
concentrated weights of engines, magazines, heavy 
guns and enormously heavy turrets and barbettes, are 
so placed with respect to the hull, and, conversely, 
that the hull is so built with regard to these weights, 
that it shall not be unduly strained when the ship 
Evidently, if 
there is any one man who is supremely necessary to 


is being driven hard in heavy weather 


the work of getting out a successful modern battleship, 
it is the Naval Constructor 

Yet this is the very man whom President Roosevelt 
would exclude from that body of “official advisers,” 
who are to “have the power to pass upon and co-ordi- 
nate all the work and all the proposals of the several 
Bureaus.” 

The folly of this proposal will perhaps be more evi- 
dent, if we apply Mr. Roosevelt's principle of selection 
to another highly specialized and very difficult branch 
of naval construction, that of yacht designing. Let us 
suppose that a determined assault was being made 
on the “America” cup; that a syndicate had been 
formed to bear the expense of building a challenger; 
and that the all-important quection of the design of 
the yacht had come up for discussion. Let us suppose 
that the performance of the challenger in her prelimi- 
nary trials had been so marvelous that the American 
syndicate approached Mr. Roosevelt under the convic- 
tion that he would be willing to advise them, in his 
private capacity, as to how best to proceed in the mat- 
ter, particularly as to the composition of the Board 
of Design for getting ott the plans of the defending 
yacht. Mr. Roosevelt, consistently with his naval pol- 
icy, would doubtless suggest that a Board of Design 
be formed, composed, let us say, of Captains Charley 
Barr, Lem Miller, Rhodes and Hanson, with a Sandy 
Hook pilot thrown in to stiffen its salt water charac- 
ter; which Board should “have the power to pass upon 
and co-ordinate all the proposals of,” let us say, Mr 
Herreshoff, Mr. Gielow, and Mr. Crane, as to the size 
of the yacht, the ratio of her wetted surface to her 
sail area, the position of the center of her sail area 
with reference to the center of her buoyancy, and the 
various other troublesome, but unfortunately neces- 
sary minutia of design 

At the risk of laying ourselves open to a charge 
of temerity, or something worse, we venture to pre- 
dict that the yachting syndicate, after expressing its 
sincere appreciation of the advice so tendered, would 
preceed, to place a naval architect in full charge of 
the design; and we also dare to believe that when Con- 
gress takes up the work of reorganizing the Bureaus, 
it will place the Naval Constructors in charge of the 
design of our battleships, with the sea-going officers 
acting in a strictly suggestive and advisory capacity. 


TRIBUTE TO A CIVILIAN INVENTOR 


We have before us the Annual Report of Gen. 
Crozier, Chief of the Bureau of Ordnance of the Army, 
from which we learn that of the five 14-inch coast- 
defense guns provided for to date, four are to be built 
up of entric cylinders assembled by shrinkage 

accordance with the system heretofore in use, and 
the fifth is to be of the wire-wound type. We believe 
that the construction of these 14-inch guns is a mis- 
take, and that before many years have passed it will 
be :ecognized as one of the greatest blunders ever 
committed in the development of modern artillery. 
This is not the first time that the Screntiric AMERICAN 
has expressed this conviction; for we criticised the 
design of these guns several years ago, when it was 
first made public. Progress in the construction of 
artillery during the intervening years, has all gone 
to prove the correctness of the position we then tock. 
The 14-inch guns have a muzzie velocity of only a 
little over 2,000 feet per second; whereas the average 
velocity of the very latest designs of guns, in both 
the armies and the navies of the world, is over 3,000 
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feet per second. However, it is not of 14-inch guns 
that we wish to speak just now, but rather of the 
adoption of the wire-wound principle, which is tg de 
used not merely in the construction of a 14-tach gun, 
but in that of a 6-inch rifle and a new 12-inch mortir, 
Now that the wire-wound principle has won its way 
to official recognition by the army, justice demands 
that mention should be made of the fact that the 
early and earnest advocacy, and the costly experi. 
mental work done by a private American citizen, hag 
undoubtedly contributed more than any other single 
influence to the final official recognition of the wire. 
wound gun. We refer, of course, to the inventor of 
the Brown wire-wound gun, whose successive experi- 
mental pieces have formed, during the past dozen 
years, the subject of frequent illustration in the ecol- 
umns of the ScrieENTIFIC AMERICAN, 

It must be fully a decade and a half age since Mr, 
Brown first demonstrated the possibilties of his gyg- 
tem of wire-wound construction by producing and 
testing a rifle of 4-inch caliber, which, on test, with- 
stood successfully a powder pressure and developed a 
muzzle velocity nearly 100 per cent greater than that 
of our army ordnance of that time. This was fol- 
lowed by a later experimental gun of 5 inches caliber, 
and by a 6-inch piece built under an appropriation 
from Congress, which aimed to secure a velocity of 
3,800 feet per second, with correspondingly high cham- 
ber powder pressure. The 6-inch piece was built and 
brought to successful test, in spite of the not too 
friendly attitude of the officials of the Bureau of 
Ordnance About the same time that Brown was 
building his 6-inch gun, the government constructed 
a 6-inch wire-wound piece upon the patented plans of 
the Chief of the Bureau of Ordnance, and these two 
guns were tested simultaneously at Sandy Hook Provy- 
ing Ground. Both guns developed velocities and stood, 
without signs of failure, powder pressures far in excess 
of anything that had yet been achieved in any official 
tests of high-powered rifies, the Brown gun exceeding 
in these respects the results obtained by the Crozier 
wire-wound gua. An army board subsequently ap- 
pointed to pass upon the merits of the Brown gun 
failed to recommend its adoption. We note, however, 
in the report of the Chief of Ordnance now before us 
that the design of a 6-inch wire-wrapped rifle, the 
interior ballistics of which are identical with those 
of the 6-inch rifle model of 1897, was completed during 
the past year, and that four 6-inch guns are to be 
constructed in accordance with this design. The prin- 
cipal difference between the Crozier and the Brown 
guns is that in the former the wire wrapping is 
wound upon an inner steel tube formed from a single 
piece of metal, whereas in the Brown gun, the inner 
tube is built up of a large number of convoluted 
sheets of very Figh compressive strength. There is no 
question that the intimate working of the metal which 
is possible when it is rolled into thin sheets of the 
kind used by Brown provides a tube of higher resist- 
ing quality than a tube made from a single forging, 
as used in the Crozier gun; and in building up this 
inner tube of separate elements of high compressive 
strength, Brown was merely extending the application 
of the principle which has led to the adoption of wire 
to give the necessary tangential or tensile strength to 
the gun. The built-up tube, however, has the disad- 
vantage that it introduces additional complication into 
the manufacture of the gun; and it is certain that if 
a single solid tube can be produced which will present 
sufficient compressive strength to safely take the wind- 
ings, the advantages 'ie with this form of construction. 
We presume that it was considerations of this charac- 
ter that led to the final rejection of the Brown system. 
The Crozier system, as adopted, is practically the same 
as that which has been used for many years in the 
British navy. 

ee ee 

Very encouraging results have been obtained from 
experiments in the destruction of insects injurious to 
vegetation, by inoculating them with parasitic fungi. 
Many species of insects are subject to various fungous 
diseases. In a recent bulletin of the Portuguese So 
ciety of Natural Sciences, Pestana describes the method 
and the curious results of infecting the Leconium 
hesperidum, an insect pest of Portugal, with fungi of 
the genus Sporotrichum, which is parasitic on insects 
of numerous species. The development of the fungus 
commences in the interior of the insect, from the 
ventral surface of which the hype of the fungus 
then grow and form a layer between the insect 
and the plant. As the fungus continues to develop it 
forms a white sheet which often covers the insect 
completely and reduces it to an empty shell, which 
falls to the ground. The fungus draws all its nutri- 
ment from the insect and does not injure the plant. 
The fungus is first cultivated on potatoes, which are 
then converted into a paste, which is spattered on the 
plants, usually in spring. As all fungi need warmth 
and moisture for their development, the best time to 
apply the paste depends on local peculiarities of cli- 
mate, as well as the habits of the insect which is the 
object of attack. 
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AERONAUTICS. 

‘fhe Automobile Club of America has granted the 
Aeronautic Society the use of a room at its sumptuous 
club house in West 54th Street, for the weekly meet- 
ings of the Society This will be found a much more 
convenient place of meeting than the club house at 
Morris Park. It is probable that the Automobile Club 
itself will take up the subject of aeronautics in the 
near future. 

Columbia University students lave recently organized 
an Aero Club, and at a lecture given recently by Mr. 
Wilbur R. Kimball, the members were given an insight 
into the state of aeronautics at the present time. Dr. 
Bell has presented the Club with the manuscript of 
Lieut. Selfridge’s last paper on “The Progress in the 
Art of Aerial Navigation.” Jay Gould, the son of 
George Gould, is an enthusiastic member, and he ex- 
pects to experiment with a dirigible and with an 
aeroplare next spring. The club will also probably 
hold a competition of models made by its members. 

Laurence J. Lesh the boy aviator, who broke his 
ankle while being towed in a glider by an automobile 
at the Aeronautic Society’s exhibition at Morris Park, 
is slowly recovering. His ankie was improperly set 
the first time, and an operation had to be performed 


upon it afterward. Mr. Lesh is busying himself while 
recovering with inventing a new aeroplane. He ex- 
pects to try a model shortly in the basement of the 
hospital. 

Dr. George A. Spratt, who is one of the pioneers in 
aeroplane experimentation in this country, and who 
is at present said to be associated with Mr. Octave 
Chanute in carrying out some experiments, recently 
tested a glider at his farm at West Brandywine, Pa. 
The aeroplane was towed by an automobile, but after 
making a glide of about 150 feet, it was dashed to 
the ground and demolished. Fortunately, Dr. Spratt 
sustained no serious injuries 

The syndicate which has purchased the patent rights 
of the Wright aeropiane in France, has arranged for 
a 225-acre ground at Hyeres for a school of aviation. 
As soon as some of the fifty machines which are being 
built by the Société Navale de Chantiers de France 
are completed, instruction will be given to the pur- 
chasers at these new grounds. In this connection, it 
is interesting to note that M. Delagrange will teach 
anyone how to operate a Voisin aeroplane for $200. 


Wilbur Wright, since the breaking of the driving 
chain of one of his propellers while in flight, has ar- 
ranged another chain which connects together the two 
propellers, so that if either of the driving chains 
should break, both propellers will continue to revolve, 
and there will be no danger of accident from the 
gyroscopic action. 

In a letter to Engineering, analyzing the relative 
performance of the Farman and the Wright brothers’ 
aeroplanes, Sir Hiram Maxim, whose pioneer work in 
aeronautics of twenty years ago attracted wide atten- 
tion, attributes the superiority of the Wright brothers’ 
machine to the fact that they use two propellers, turn- 
ing in opposite directions, and thereby get rid of 
troublesome gyroscopic action. French machines, as 
used by Farman and Delagrange, are equipped with a 
single propeller, which is run at a very high speed. 
When the machine is turned to the right or the left, 
the gyroscopic action tends to make the machine turn 
over about a transverse axis, and«this accounts for 
the difficulties which the Frenchmen have had in mak- 
ing evolutions. 

Russia has a dirigible, and negotiations are being 
carried on with the Wright brothers for the purchase 
of some of their aeroplanes. The price proposed is 
$100,000, with royalties on machines built in Russia. 
The government requires a three-hour flight, but 
Wilbur Wright thinks a one-hour flight a sufficient 
demonstration provided he can carry fue] enough to 
remain aloft three hours. The Russian War Depart- 
ment has recently granted $25,000 for the construc- 
tion of a flying machine invented by H. Tatarinoff, 
who claims to have an apparatus that operates on 
neither the balloon nor the aeroplane principle. A 
small cigar-shaped model weighing about 30 pounds 
is said to have made successful tests recently. 


During the past week there were several attempts 
by Messrs. Curtiss and McCurdy, of the Aerial Experi- 
ment Association, to make fiights with the “Silver 
Dart,” the new aeroplane described in our last issue. 
The first attempt’ was made on December 6, when 
three short flights were accomplished. On the 11th 
instant another attempt was made, with McCurdy act- 
ing as aviator and Mr. Curtis as passenger. The ma- 
chine rose slightly, but tipped to one side until the 
end of one of the wings touched the ground and 
Swung the aeroplane around sharply, breaking the 
wheels. The lack of control is thought to have been 
due to the new 50-horse-power motor, which is, if any- 
thing, too powerful, and which, with the single pro- 
Peller, produces too much gyroscopic effect. The ex- 
Periments on Lake Keuka with the “Loon” have been 
checked, owing to the freezing over of the lake. 
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ELECTRICITY. 

A test of the Strang motor car is being made by 
the Chicago & Alton Railroad, to determine its ef- 
ficiency for service on branch lines. The car is pro- 
pelled by electricity generated by a dynamo coupled 
to a gasoline engine. Surplus electricity is stored in 
a battery, which is used as an auxiliary to drive the 
wheel motors when excessive loads are encountered. 


The use of the telephone for train dispatching on 
electric roads is becoming very common, The various 
systems employed were discussed in a recent paper by 
Frank W. Fowle, The relative advantage of stationary 
and portable telephone sets was considered, with the 
arguments favoring the former. The objection to 
the latter being that at night it is difficult to make 
the connection with the wires by means of the so- 
called “‘fishpole,” without coming in contact with line 
wires. 


The largest induction motor in the world was 
started recently at Gary, Ind., where it is installed in 
a large rolling mill. The motor is rated to develop 
6,000 horse-power. It_is of the three-phase 25-cycle 
type, and two 2,000-kilowatt Curtis turbines generate 
the current necessary to operate it. The motor receives 
the current at 6,600 volts. By using a step-by-step con- 
troller starting at 1,350 volts, the motor was success- 
fully started in the proper direction, coming to full 
speed in 45 seconds. 


The enormous energy developed by a flat spot in a 
wheel has been estimated by Prof. Hancock of Purdue 
University. He finds that a flat spot 2% inches long 
on a 33-inch wheel, carrying a load of 6,000 pounds at 
30 miles per hour, will deliver a blow to the rail of 
more than a 1,000 foot pounds. The same flat wheel 
supporting a 55-ton interurban car running at 60 miles 
per hour, would deliver a blow with an energy of 
9,500 foot pounds. Such a flat spot would be produced 
by wearing off less than 0.05 inch of metal. 


A bill has been introduced in the German Reichstag 
which is to establish a tax on electricity and gas. The 
bill is causing much agitation among the German en- 
gineers, as it will undoubtedly hinder the development 
of electrical projects, if passed. The tax proposed is 
five per cent on the selling price of the current, with 
a maximum of 0.4 pfennig (one mill) per kilowatt 
hour. In addition to this, there will be a tax on 
illuminating apparatus as well. It is expected that 
this will net the government a revenue of about $12,000,- 
000 per year. 


The Health Department of Chicago is making experi- 
ments with one of the new “pay-as-you-enter” cars, 
with a view to installing a bétter ventilating system 
than is now to be had. This experimental car, as de- 
scribed in the Electric Railway Journal, is provided 
with a duplicate ventilating and heating apparatus. 
The apparatus is located under the longitudinal end 
seats. Two fans are used, one of which sucks the foul 
air from the upper part of the car and discharges it 
under the car floor, while the other takes in fresh air 
through a screened opening five feet above the plat- 
form, draws it through the coils of a heater, and dis- 
tributes it close to the floor under the seats. 


Some experiments have recently been made by M. 
Jagou, as reported before the French Academy of 
Sciences, on the use of a number of electrolytic de- 
tectors connected in series and in parallel. He finds 
that the detectors when connected in series are less 
sensitive than the most sensitive one of their number. 
When connected in parallel, however, the sensitive- 
ness of the series depended upon the most sensitive 
of the individual detectors. He suggests that several 
electrolytic receivers might thus be connected in prac- 
tice, so that if one of the detectors should lose somz 
of its sensitiveness, it would not affect the series. The 
phenomenon is explained by the fact that the Hertzian 
waves act only on the most sensitive one of the de- 
tectors when the waves are weak; but when they are 
strong, the others are acted upon at the same time. 


It has often been suggested that a dynamo be used 
as a telephone relay by placing the field winding in 
the primary circuit and the armature winding in the 
secondary circuit, so as to reproduce in the latter the 
fluctuating current of the former. The principal ob- 
jection to this system seems to lie in the design of a 
suitable collecting device, which will not produce 
any disturbing effects. The Electrical Review and 
Western Electrician describes an invention which is 
adapted to overcome this difficulty. It consists in the 
use of a dynamo with the field winding and the arma- 
ture winding stationary, while the only moving part 
is an inductor, which is magnetized by the field wind- 
ing. This inductor has a natural frequency which is 
much higher than that of the telephone currents, so 
that each pulsation of the telephone current will cor- 
respond to a large number of alternations induced by 
the inductor. The variation of current in the primary 
circuit of the field winding does not change the fre- 
quency, but does change the amplitude of the armature 
currents, 
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SCIENCE NOTES. 

The War Department has considered the advisability 
of immunizing soldiers against typhoid fever by vac- 
cination. It has decided that inoculation as a pre- 
ventive against typhoid has been so thoroughly demon- 
strated in foreign countries and its efficacy so well 
established that the vaccination method is to he 
adopted in the United States army. 


A prize offered by a German society of manufactur- 
ing chemists for a method of removing arseniureted 
hydrogen from crude hydrogen gas has been a. arded 
to O. Wentzki for the following process: The impure 
hydrogen is caused to flow through a cylinder fiiled 
with a mixture of two parts of dry chloride of lime 
and one part of moist sand o. any similar inert ma 
terial. The cylinder should be vertical and the gas 
should be admitted at the bottom, immediately above 
which it is advisable to plavse a piece of fine wire net- 
ting. The cylinder should have about one-third the 
capacity of the hydrogen generator. 


Many farmers believe that dandelions increase the 
yield of milk and, consequently, that the presénce of 
dandelions in pastures and meadows ig rather deair- 
able than otherwise. A Belgian investigator, J. P. 
Wagner, has shown the incorrectness of this opinion 
which, he says, is founded wholly on a false analogy, 
suggested by the milky juice of the dandelion, Accord- 
ing to Wagner, the presence of dandelions in large 
numbers in pastures exerts a very deleterious effect on 
the quality of the butter and is one of the numerous 
causes of the difficulty of making butter of fine flavor 
and good keeping qualities in spring and early sum- 
mer, The presence of large quantities of dandelions 
in hay has a similar effect, Hence Wagner advises 
farmers to weed their pastures, whenever it is prac- 
ticable to do so. 


One of the most interesting and picturesque trees in 
the world, as well as one of the most ancient, is the 
Cupressus macrocarpa, or Monterey cypress, Its 
native habitat is extremely restricted, for it is found 
in its wild state in only two spots in the whole wide 
world—on the edge of a grove of conifers stretching 
for a few miles between the Bay of Monterey and the 
Bay of Carmel (the latter of which bears a striking re- 
semblance in cutline and color to its prototype in the 
Holy Land) and in a similar spot near Pescadero, a 
little town lying on the coast between Monterey and 
San Francisco. The Monterey grove consists of only 
a dozen or two cypresses of large size and most strik- 
ing appearance. Their trunks are massive and 
wrinkled with hoary age, while their boughs, gnarled 
and twisted, grow chiefly on one side, away from the 
stormy winds that have buffeted them for thousands of 
years. The noble trees are limited to the rocky, wind- 
beaten shore, on which some of them have but a pre- 
carious hold. Hemmed between the slowly encroach- 
ing ocean on one hand and a pine forest on the other, 
their future is exposed to great hazard. It is, therefore, 
gratifying to observe that a fair number of thrifty 
young cypresses are holding their own against the 
pines for a short distance inland. 


Teisserenc de Bort has been making a study, as 
interesting in its methods as in its resulte, of the 
constitution of the upper atmosphere, and especially of 
its richness in helium, argon, and the other gases. 
His investigations were confined to the permanent iso- 
thermal stratum which extends from the height of 
26,000 feet to that of 46,000 feet above sea jevel, and 
the origin of which is yet unexplained. If the upper 
atmosphere differs essentially in composition from the 
air near the ground, the specific differences ought to 
show most clearly in this elevated isotherma! stratum, 
which is not contaminated by the ascending and de- 
scending currents caused by cyclones and barometric 
depressions. The specimens of air were collected by 
a very ingenious method. A glass tube, which had 
been exhausted of air and sealed by fusing its pointed 
ends, was attached to a sounding bailoon in such @ 
manner as to avoid the possibility of absorbing hydro- 
gen leaking from the gas bag. When the bailoon at- 
tained a certain altitude the closing of an electric 
circuit by the barometer or by the clockwerk of the 
meteorograph caused a little hammer to fall and break 
one end of the tube. Air entered and filled the tube, 
which was then sealed by the automatic action of an 
accumulator, the current of which heated to redness 
a platinum wire coiled round the broken end of the 
tube and fused the glass by the heat thus produced. 
The quantity of air that can be collected in this way 
is too small for quantitative chemical anaiysis and 
can only be analyzed qualitatively with the spectro- 
scope. Two methods have been employed. in one, all 
the constituents of the air, except helium and neon, 
are absorbed by charcoal. In the other method, the 
argon is separated first. Argon and neon were de- 
tected in all specimens collected at elevations between 
26,000 and 46,000 feet. The yellow line of helium ap- 
peared in the spectra of all the specimens except one 
which was collected at the greatest height attained, 
about 46,000 feet. The presence of krypton could not 
be determined with certainty. 
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BATTLE PRACTICE IN THE BRITISH NAVY. 
BY PERCIVAL HISLAM, 

Many important changes in the conditions governing 
battle practice in the British navy come isto opera- 
tion thie year, the aim of which is to reproduce more 
closely the conditions of a 


naval engagement In the 
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deed, that after eighty or a hundred rounds have been 
fired from a 12-inch gun, it is necessary to reline the 
barrel. In calibrating, the guns are trained on a 
known range and fired, the fall of the shot being 
noted by officers stationed near the target, the gun 
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sketch of the course to be followed. This course jg 
laid down by the umpire, and no one in the ship ig 
acquainted with it, so that the crew are in complete 
ignorance both as to the range at which the firing 
will open and the broadside which will first be 
brought into.action. The 
range varies actually be 





first place, the target, which 
has hitherto been moored to 
buoys in a fixed position, is 
this vear to be towed at a 
apeed of eight knots; 
second! i of all 
lumped to- 
gether as formerly, care- 


hits being 


ful note will be taken of 
the hits made by the 
various types of guns, and 
a larger allowance of 
marks will be made for 
bulla with heavy projac- 
tiles, the figure decreasing 
as the caliber of the gun 
diminishes This is a 
much-needed reform, as it 
is obviously ridiculous to 
vaiuate a hit with a 6- 
inch shell weighing 100 
pounds at the same figure 
12-inch, 
weighing 850 pounds. 
Thirdly both broadsides 


as one with a 


will be brought into play 
instead of only one, as 


was previously the case. 





The introduction of 





tween five and seven thou- 
sand yards; and as the 
ship approaches it on a 
zigzag course, each broad- 
side is brought into action 
alternately. The firing 
lasts for fifteen minutes, 

After the firing is con- 
cluded the results are 
carefully noted by the um- 
pire, who forwards them 
to the Admiralty. There 
they are worked out with 
the aid of a confidential 
formula—the actual num- 
ber of rounds and hits 
being kept secret—and the 
results published as points, 
It is known, however, that 
the average of hits to 
rounds fired throughout 
the fleet runs to between 
35 and 40 per cent, the 
best ships putting in 
about 65 per cent. A good 
target—that fired at last 
year by the armored 
cruiser “Essex’—is_ illus- 
trated here. 








these new conditions has 
necessitated the design of 
a new target, the old pat 
The first of the 
new pattern has recently been launched, and is illus- 


tern being quite unsuited for towing 
trated in the accompanying photographs. In genera! 
appearance the structure resembles the hull of a ship 
with a huge oblong framework erected on it This 
hull is constructed of steel, ballasted heavily with 
concrete, in order to give sufficient stability to enable 
the target to be towed Its total length is 140 feet, 
and its depth, from keel to the level of the deck, 20 
feet Its beam amidships for the length of the tar 
get is 5 feet; but for a distance of 25 feet from either 
end a raised deck is built (that at the fore end hav- 
ing the lines of a small gunboat). and these ends are 
§ feet wide 

in its completed state the target is submerged to 
a depth of 20 feet, leaving 31 feet exposed above the 
water. Over the gridiron framework, which is built 
throughout of 12x12-inch timbers, is stretched a 
canvas 90 feet long and 30 feet high, which forms 
the actual target, and which is of the same size as 
in previous years. The weight of the whole structure 
is 170 tons; the cost, $2,500; and the time required 
for building, six weeks The targets are built and 
taunched on their side, and afterward righted. 

A few words as to the general conditions under 
which battle practice in the British navy is carried 
eut may not be without interest Just before the 
time for firing, the ship proceeds to a sheltered har- 
por in order to calibrate her guns, which means the 
adjustment of the sights to the wear of the barrel. 
This, especially in the heavier weapons, becomes con- 
siderably scored by the corrosion of the powder and 
the passage of projectiles along it—so much so, in- 














The * Dreadnought” cleared for action, showing the two after 12-inch twin turrets, 


sights themselves having an error of only 5 yards in 
3,000. A number of rounds are fired, the mean of 
the errors taken, and the sights altered to correct the 
error of the gun barrel. 
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Hits recorded by the British cruiser “ Essex.” 


Guns, fourteen 6inch R. F. Range, 5,900 to 6,500 yards. Rounds, 108. 


Hits, 58 





a 











Comparative sizes of H, M. S. “ Dreadnought” and 
battle practice target. 


The ship then proceeds to the battle-practice range 
with the chief umpire on board, In the possession of 
the navigating officer is an envelope containing a 


It is important that 
battle practice should not 
be confounded with the 
gunlavers’ tests. The latter are carried out at ranges 
of 1,500 to 2,000 yards at a target 10 feet by 8, and 
the full details are. published by the Admiralty. 
Righty per cent of hits is now a common score in 
these tests, the best shooting so far having been 
made by a gunner of the cruiser “Argonaut” named 
Sparshott, who succeeded in getting off eleven rounds 
and scoring eleven hits in one minute with a 6-inch 
100-pounder rapid-fire gun. 

The question of fire control has been receiving a 
good deal of the British Admiralty’s attention lately. 
In the gunnery trials against the old battleship “Hero” 
last November, the fire-control communications were 
shot away in the first half dozen rounds by a frag- 
ment of shell which went clean through the ship's 
mast, while later on a shell burst in the control top, 
setting fire to the dummy men which had been placed 
in it. Some time ago experiments were carried out 
with a new control system which could be installed 
behind armor near the waterline, but it was not suc 
cessful, height being a sine qué non of the control 
officer, who must note the fall of the shot with refer- 
ence to the target. It is understood that experiments 
will shortly be made with a skeleton mast, similar 
to that which was built for the same purpose on the 
United States monitor “Florida.” 

In conclusion, it may be stated that the erergy de- 
veloped by a ship such as the “Dreadnought,” with a 
broadside fire of eight 12-inch guns, in one broadside, 
is 400,000 foot-tons—sufficient. to raise twenty ships 
of her size a foot in the air. Speaking at a dinner 
recently, Rear Admiral Sir Percy Scott, who is known 
as the “Father of modern gunnery,” stated that the 

















The target afloat. Note the ship-like build of the bow, 





Moving models for gunners under training at the Whale Island gunnery school. 
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“preadnought” could hre her guns over a distance of 
15 miles (26,400 ds), and that in firing over such 
a range, the trajectory of the shell would reach a 
height of 16,500 feet—more than 2,000 feet higher 
than Pike’s Peak in the Rocky Mountains. Among 
the illustrations will be found one of the “Dread- 
nought” cleared for action aft, showing two pairs of 
12-inch guns trained over the port broadside. There 
are also shown the model ships at which gunners 
under training are taught to fire, the models traveling 
on a railway, and rising and falling like a ship at sea. 
HOW ENGLISH ROYALTY TRAVELS, 
BY F. C, COLEMAN, 

The three railway corporations (Great Northern, 
North-Eastern, and North British) controlling the Hast 
Coast route between London and Scotland, have just 
recently completed a new and luxuriously fitted royal 
train for the exclusive use of their Majesties King 
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center af the bottom panels is ornamented with his 
Majesty’s cipher. On each side of the doors are gilt 
grip handles, extending from the cornice to the floor. 
The outside panels are of specially selected figured 
teak, and the center panel bears his Majesty’s coat of 
arms, The roof is elliptical, and the outside appear- 
ance of the coach conforms generally to the standard 
type of the Great Northern and East Coast joint stock. 
The windows are of beveled plate glass, and are bal- 
anced so that they can very easily be lowered or 
raised. Commencing at one end, the saloon is divided 
as follows: Entrance balcony; smoke room; day 
saloon; bedroom or dining room; dressing room; at- 
tendant’s compartment. The balcony is paneled with 
richly figured teak and has a white paneled ceiling. 
The smoking room is 10 feet long and decorated in 
Jacobean style; the walls are of oak inlaid with box- 
wood and dark pollard oak. The furniture consists 
of two armchairs and a large settee, upholstered in 
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ture being in mahogany inlaid with kingwood, and 
covered with fine old rose-colored silk damask with 
green silk embroidered cushions. When used for day 
journeys, the bed is taken out and the compartment 
is converted into a dining room, The dressing room, 
which is 8 feet long, is paneled and enameled white 
Next to the dressing room is the lavatory, the floor of 
which is covered with inlaid cork parquet flooring, 
and the walls are of tine Italian Cipolino marble cross- 
banded with white statuary marble. The attendant’s 
compartment is fitted up with electrically heated ket- 
tles, urns, etc., and a switchboard for controlling the 
lighting and heating of the carriage. In order to give 
uniformity of effect, the whole of these rooms, with 
the exception of the attendant’s compartment, are 
carpeted alike with a fine plain Saxony pile old rose 
carpet, and all curtains. and blinds are of soft green 
silk with white silk embroidery. In addition to electric 
radiators, the saloon is heated by means of warmed 
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The King’s bedroom on the royal car. 


A corner of the special saloon for the royal suite and guests. 

















The royal car is 67 feet long, 9 feet wide, and 12 feet 11 inches high from rail level to roof. 


Edward VII. and Queen Alexandra and other members 
of the Pritish royal family. Hitherto, when the royal 
family have traveled over portions of the East Coast 
route, the train built some years ago at the London 
and North-Western Company’s works at Wolverton 
has been utilized; but now the East Coast companies 
are in possession of their own speciai train. Her 
Majesty’s saloon has been constructed at the York 
Carriage Works of the North-Eastern Railway Com- 
pany, while his Majesty’s carriage and all the other 
vehicles forming the royal train have been constructed 
at the Great Northern Railway Company's works at 
Doncaster. The King’s saloon, exterior and interior 
views of which are given herewith, is 67 feet in length 
Over the body, 9 feet wide, and 12 feet 11 inches high 
from rail level to top of roof. It is constructed of 
teak, with a steel underframe, and is carried on two 
eix-wheeled bogies, Entrance is obtained from double 
doors, opening inward at each end; the moldings round 
the panels and windows are of gilt brass, and the 


car’s collision-resisting ability. 
HOW ENGLISH ROYALTY TRAVELS. 


reindeer plush hide. The fittings are of oxidized silver. 
The day saloon, which is 17% feet long, is in Louis 
XVI. style, and the walls are of highly polished syca- 
more inlaid with trellis lines of pewter and light 
mahogany. The furniture, which is of light French 
mahogany inlaid with pewter and box, upholstered 
with silk brocade, consists of two armchairs, a large 
settee, and four smaller chairs, There is also a writ- 
ing table, which is fitted with adjustable shaded elec- 
tric lights. The use of pewter is a revival of an old 
French method, which has a very pretty effect in con- 
junction with mahogany. Both the day and smoking 
rooms are lighted by rows of tubular electric lamps, 
concealed behind the cornices on each side, giving a 
very soft and restful light. There are also corner 
brackets in the smoking room, and handsome gilt wall 
brackets in the day compartment, the lights in the 
latter being shaded with hand-painted silk screens. 
The bedroom, or dining room, is 14 feet long, and 
the walls are paneled and enameled white; the furni- 


The strong steel underframe adds to the 


air, which is delivered into the various compartments 
through ducts from electric blowers situated in the 
attendant’s compartment. Ventilation is aiso afforded 
in the same way, and the air from the rcof ventilators 
is extracted by means of electric exhausters. The 
decoration and furnishing have been carried out by 
Messrs. Waring & Gillow, and Messrs. J. Stone & Oo.'s 
system of lighting and ventilation has been fitted, In 
addition to the saloon for his Majesty the King, two 
special saloons have been constructed for his Majesty's 
suite and friends, which are vestibuied on to the royal! 
saloon. These saloons are carried on four-wheeled 
bogies of special design with 10-foot wheel base. The 
vehicles are 58 feet 6 inches long, and are fitted with 
easy chairs and couches upholstered in green tapestry. 
The partitions are so arranged that each of the sajoons 
can oe made into four bedrooms. ‘The walls are 
enameled white, and the doors are of richly-figurec 
mahogany. All the electric fittings, electroliers, etc., 
are of tasteful design, and gilt, with white silk shades, 
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THE AEROPLANE MILITARY SCOUT. 


advances which have been made 


past year in the development of the aero- 


The astonishing 
during the 
plane and the dirigible balloon, have encouraged our 
War Department to ask Congress for an appropriation 
of $£°0,000, for the purpose of building dirigibles and 
general work of mili- 
that the 
requesting this appropriation 
Wright brothers, both in this 


country and in France, to say 


aeroplanes and carrying nm the 
tary aeronautics We consider Departmen, 
ie fully justified in 
The work done by the 
nothing of the success- 
ful flights accomplished by Farman, Bleriot, and 
Delagrangte nd the sensational journey by the mon- 
Count Zeppelin, is a fact of profound 
These flights that the problem 
flight is passing, if it has not already 


academics 


ster dirigibie ¢ 
Significance prove 
ef mechanical 
theory and 


At the present 


passed, out of the domain of 
inte that of the practical and useful 
disputed that as compared with 
the dirigible the holds the first place in 
popular, if it does not in official favor. The flight by 
Wilbur Wright of straightaway 
journey of Farman across country for seventeen miles, 
and the round-trip flight of Bleriot of eighteen miles 


writing it cannot be 


aeroplane 


over an hour, the 


across country, are feats which exceed the most opti- 
mistic expectatiens of the early months of the present 


year Wright, with a 25-horse-power engine, has 
shown that he can maintain a speed of 35 miles an 
hour, and Farman and Bleriot, in their cross-country 


flights, averaged about 50 miles an hour 


ii may ae well be recognized at once that the 
aeroplane can never be seriously consicered as a 
means of transportation on any extended scale. The 


present indications are that a single machine can 
two or three passen- 
heavy freight it is alto- 
although it is possible 
usefulness in the post 


transmission of 


never hope to carry more than 


gers For the carriage of 
gether out of the question; 
that it may field of 
office and express service, for the 
important mail and light packages with the least pos- 


have a 


sible delay 

Undoubtedly the greatest field of usefulness of the 
aeroplane will be in military operations; although even 
in this fleld its work will be of a limited character. 
tte small carrying capacity will prevent its being 
extensive scale for the carrying and 
The amount of explosive 
could take up would be so insignificant as 
to have no particular value for this purpose. The 
attack on fortifications, arsenals, dockyards, fortified 
camps, and landing within them 
plosive shells, can only have any decisive effect 
the outcome of a war, if the high explosivés can be 
The dropping of a 
few isolated shells could work only a limited amount 


used on any 
dropping of high explosives. 
which it 


cities by high-ex- 


upon 
thrown 


in enormous quantities. 


of damage, and unless they could be accurately aimed, 


they would represent so much time and money 
thrown away Experience in bombardments has 
proved this fact conclusively It was only after the 


203-Meter Hill outside Port Arthur, when 
of the guns could be accurately directed, that 


capture of 
the fire 
the heavy mortar batteries were able to do any very 
effective work aim the one or two high- 
explosive shells which an aeroplane could carry so 
that they would unerringly hit some particular point 
below, would be a practical impossibility, for reasons 
which it is not necessary here to enter into 

The military aeroplane of the future will find its 
greatest fleld of usefulness in the important work of 
The military scout will carry two men; 
one to operate the machine, and the other to take 
photegraphs and make reconnaissance sketches of the 
country. The striking picture shown on the front page 
of this issue, is no mere dream of the enthusiast. It 
would be entirely possible for Wilbur Wright to take 
up with him an officer, rise to a height of 1,000 or 1,500 
feet, sweep over 25 or 30 miles of an enemy's country, 
and secure a thoroughly accurate sketch of the lay of 
the land, the disposition and strength of the enemy, 


Now to 


acouting 


the various roads by which he might attack or be 
atiacked, and all the other information which it would 
be the duty of the reconnoitering officer to secure 
Because of the height at which the aeroplane would 


travel, and th nm as to its speed and dire 


tion of flight, it would be an extremely difficult object 


ertainty 
to hit; and it would be possible for severa!’ shells of 
the small caliber which would be used in an attack 
to pass through the canvas of the aeroplane without 
impairing its stability. 
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Restoring Burnt Carbon-Steel Machine Tools.—When 
planer tools of carbon-steel have been over- 
burnt by being heated up to a temperature 
near the melting point, they may 
T. Coles, in a re- 
cent article in the American Machinist, by reheating 
to 1,100 deg. F., or a very dark red, and then quench- 
ing in boiled linseed oil. This treatment is very sim- 
ple and inexpensive, with no nostrums or chemicals 
to be used, and may be the means of saving a good 
tool, so that it cam be used with satisfactory results. 
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ry 2,100 deg. F., 
be i ed, according to Mr. George 
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Airship. 
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The Vacuum 

BY G. J, 

Count Zeppelin’s successful flights have proved that 
the rigid system of dirigible construction is the cor 
rect one, but the accident which terminated his 
flight of last summer illustrates the danger of using 
hydrogen and other inflammabie gases. Although 
risk their lives for great objects, and 
although we have so mastered steam and electricity 
that we are no longer afraid of steam boilers, 
voltage dynamos and transformers, it is nevertheless 
desirable to reduce the elements of danger to a mini- 


men willingly 


high 


mum. 

It is said that explosions by lightning will hence- 
forth be prevented by the employment of earth con- 
nections, wire netting and other protective devices, but 
everybody who is familiar with the vagaries of inflam- 
mable gases knows how easily explosive mixtures with 
air are produced by slight defects in the gas bag and 
how often explosions are brought about by various 
For example, sparks may be produced by im- 
pact, some metals spontanecusly become very hot in 
explosive gaseous mixtures, particularly if the metals 
have been previously heated by the sun’s rays, etc. 
Wireless telegraphy is another source of 
danger. 

There are other objections to the use of hydrogen. 
It is still a comparatively costly gas and it cannot be 
obtained everywhere in large quantities. At present 
it is produced chiefly by electrolysis, as a by-product 
of the electrolytic manufacture of chlorine and al- 
kalies. The cost of compression, containers and trans- 
portation, however, makes the gas, when delivered, 
very expensive, and the cost is still greater if the hy- 
drogen is generated on the spot expressly for the pur- 
pose of filling the balloon. Although methods of pro- 
ducing hydrogen directly from water and coal, with- 
out electrolysis, are being developed, and although we 
are told that Zeppelin’s bailoon sheds and landing sta- 
tions will soon be equipped with hydrogen gener- 
ators, presumably electrolytic, the danger and incon- 
venience attending the employment of hydrogen will 
still remain. 

In view of these facts the writer desires to call at- 
tention to a possible method of dispensing with hydro- 
gen. The valuable property of hydrogen is its light- 
ness. Now, a balloon filled with air may be made 
even lighter than the same balloon filled with hydro- 
gen at atmospheric pressure if the air is sufficiently 
rarefied. Francisco Lana called attention to this prin- 
ciple, in connection with aeronautics, in 1670, but at 
that time it was impossible to construct a vacuum 
balloon light enough to rise in the air and yet strong 
enough to withstand the crushing pressure of the ex- 
ternal atmosphere. Now, however, when we have at 
our disposal so light and strong a metal as aluminium, 
perhaps other equally suitable materials, the 
vacuum airship seems at least worthy of discussion. 

Retaining, approximately, the dimensions of Zeppe- 
lin’s airship, suppose that 10 hollow globes of alumi- 
nium, each 20 meters (65.6 feet) in diameter and with 
walls 1 millimeter (1/25 inch) thick, are joined in a 
straight line, forming a vessel 200 meters (656 feet) 
long. The lifting power of the 10 globes, when com- 
pletely evacuated, will be about 16 tons. Aluminium 
walls only one millimeter thick would be far too weak 
to resist, unaided, the external atmospheric pressure 
of about 15 pounds per square inch, the force of the 
wind, and the weight of the suspended parts, but half 
of the buoyancy, or eight tons, may be used to com- 
pengate the weight of an internal skeleton. Motors 
capable of furnishing 400 horse-power would weigh 
about 2 tons, leaving about 6 tons for the car. pro- 
pellers and other mechanism, crew, supplies, etc. If 
the globes were evacuated only to a residual pressure 
of 53 millimeters (2.1 inches), in which condition 
they would have the same weight and buoyancy as 
if they were filled with hydrogen at ordinary atmo- 
spheric pressure, their aggregate lifting power would 
be about 13 tons, and they would not require so much 
stiffening, so that tons would still be 
left for the car, passengers, etc. Besides, it may be 
possible to make both the skeleton and the shell of 
substances lighter than aluminium, such as paraffined 
and India rubber strengthened by imbedded 
Air pumps that produce a partial vacuum as 
low as 53 millimeters are already in practical com- 
mercial use, and it should not be difficult to construct 
pumps of great capacity and rapid action, by which 
the balloons could be exhausted to the required degree 
very speedily. 


causes. 


possible 


and 


more than 3 


wood 


wires. 


Every balloon station would be provided with great 
pumps of this character, but the vacuum airship would 
possess a peculiar advantage in carrying with it a 
portable air pump by which the necessary degree of 
exhaustion could be maintained or restored in the 
event of leakage or slight accidents. In a hydrogen 
airship, on the contrary, losses of gas cannot be sup- 
plied during the flight, but can only be compensated 
by throwing out ballast carried for that purpose. 

The vacuum airship could also be made to sink and 
rise by admitting and extracting air, and could be 
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steered in a vertical plane by operating on the air 
chambers individually. Its flight would not be stopped 
by lack of gas and, on reaching its station, it would 
be quickly restored to its original efficiency. 

Several problems must be solved before the vacuum 
airship, here suggested as a possibility, can becom, 
a reality. It is for the mechanical engineer to decide 
whether or not a sufficiently light and strong vacuum 
airship, staticnary air pumps of the necessary capa 
city and rapidity of operation, and perhaps also porta. 
ble air pumps of the required lightness and efficiency 
can be constructed with the materials now known to 
‘echnical science.—lllustrirte Aeronautische Mittejj. 
ungen 
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To Detect and Estimate Boric, Salicylic, and Benzoie 
Acids in Foodstuffs, 
Acid.—The substance, mixed with lime of 
magnesia, is incinerated, and the ashes are leached 
with warm waiter containing a little hydrochloric acid, 
A measured portion of the solution is neutralized untij 
it fails to bleach phenol phthalein and, after the addi- 
tion of a measured quantity of a 10 per cent solution 
of mannite. is titrated with an alcoholic solution of 


Boric 


soda 
Salicylic Acid.—The best method is Freyer’s, in 
which the saiicylic acid is converted, by excess of 


bromine, into tribromophenyl bromide, which is esti- 
mated iodometrically 

Benzoic Acid.—The benzoic acid is extracted. by 
means of a volatile solvent, a few drops of ammonia 
are added and the mixture is evaporated until nothing 
is left but an aqueous solution of ammonium benzoate. 
The addition of a dilute solution of lead acetate pre. 
cipitates lead benzoate, which is washed, dried, and 
weighed. 
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The Supposed Inheritance of Acquired Characters, 

Dr. Francis Darwin, in his presidential address 
before the British Association, spoke as follows: 

‘Fischer showed that when chrysalids of Arctia caja 
are subject to a low temperature a certain number of 
them produce dark-colored insects; and further that 
these moths mated together yield dark-colored off- 
spring. This has been heid to prove somatic in- 
heritance, but Weismann points out that it is expli- 
cable by the low temperature having an identical effect 
on the color-determinants existing in the wing-rudi- 
ments of the pupa, and on the same determinants 
occurring in the germ-cells.” 

T. D. A. Cockerell suggests in Nature that stiil an- 
other explanation is possible to cover at least some 

In discussing various types of latency, 
(American Naturalist, July) has recently 
defined as “latency due to fluctuation” those cases 
(of which many are known) in which the special 
characters of a race do not appear except under suit- 
able conditions. Following this idea, it is possible 
to think of the dark Arctia caja appearing after expo- 
sure to cold as representing a vrriation which pos 
sessed an inherent tendency to darkness not exhibited 
under more ordinary conditions. Indeed, this must 
have been the case, since only “a certain number” 
were affected. Given such a variation, it is not un- 
reasonable to suppose that when examples were mated 
together the tendency would be so emphasized as to 
appear under normal temperatures, thus producing an 
apparent case of the inheritance of acquired charac 
ters. 


such cases. 
Dr. Shull 


a 
The Current Supplement, 

The current SuppLeMENT, No. 1720, opens with an 
illustrated article on the steamship “George Washing- 
ton,” which is the latest type of passenger and freight- 
carrying vessel, embodying as it does every innova- 
tion known to the shipbuilding industry. Mr. James 
Denny writes on marine engineering, past, present, 
and future. Sidney H. Hollands contributes an article 


on “A New Departure in Aerial Propellers.” W. W. 
Massie has prepared a diagram on electric ~vave 
lengths, whereby he eliminates the necessity of re 


peated calculations. The question whether explosion 
gas turbines or combustion gas turbines offer the 
greater practical possibilities is discussed. A. T. 
Cameron contributes an article on the number of 
radio-active elements and their properties. The Con- 
crete Pier at Santa Monica, Cal., is described and 
illustrated. This is the first reinforced concrete pier 
to be built in the West, and probably the second in 
the world. Dr. Armand Billard shows the effect of 
agitated or moving water on animals. Prof. Meltzer’s 
consideration of an animal as an engineering structure 
is concluded. - 


To Frost Window Panes.—The following process can 
be used for lights of glass already set in the sash. 
Dissolve 1 part of wax in 10 parts of oil of turpentine 
and add 1 part each of varnish and siccative. With 
this mixture the panes are coated on the outside, and 
before drying, dabbed with a pad of cotton wadding. 
If desired, small quantities of Paris blue, madder lake, 
etc., may be mixed with the wax solution. 
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CURIOUS FACTS ABOUT NUMBERS. 

tor of the SerenTIFIC AMERICAN: 
To the Bae rticle which appeared in the SctEentiFric 
Amertcan of October 31, p. 299, under the heading 
“Curious Facts About Numbers,” it is stated by Mr. 
Frank Newcomb that “any number (or all numbers) 


reas ’ i between two 

be expressed by the difference 

Sieases » The statement is not true. None of the 

sumbers of the form 4n +2 (that is, of the series 2, 6, 

10 14 Bs ) can be expressed as the difference 
tween two squares 

Se of the most curious facts about numbers seems 


» to be the following: Any even number (or ail 
1a numbers) above 4 (that is, all the numbers 6, 
g. 10, _ ) ean be expressed as the sum of two 
ime numbers, as 83+ 5, 13-6 +-7,.. .... « 

. Dr. G. Vacca. 
Genoa, Italy, November 14, 1908. 
————_—___—+ oo 


GUN EROSION. 


e Editor of the ScrenTiFIc AMERICAN: 
Fae looking over the Screntiric AmMeERIcAN of 1907, I 
saw a short article in the August 17 number in an- 
swer to Henry B. Griffe’s suggestion that to prevent 
erosion, the charge should be ignited at the base of 
the projectile. He states that the needle gun did so 
ignite the charge, and that the recoil was se severe 
that it was speedily condemned. 1 think that history 
will inform him that the reason why it was discon- 
tinued was that the gases fouled the mechanism in 
passing the needle. I have been testing that plan of 
igniting at base of bullet in bottle-necked shells, and 
if there is any difference in recoil, it is in favor of 
igniting at the base of projectile, as it does not have 
to force any of the powder charge through the re- 
duced hole in the shell. I tapped a smail brass tube 
in the base of shell, and carried it forward to a point 
close to base of bullet, and with black powder it does 
not blow off the shell at the neck, as it does not have 
to force a large part of the powder unburned through 
the much smaller hole I notice that there is con- 
siderable said about erosion in large ordnance, and 
difference of opinion as to the cause. It is said that 
the greater part of the erosion takes place in the first 
third of the length of bore. I would suggest that the 
damage to the rifling is done by abdrasion instead of 
erosion. The mighty force it takes to suddenly rotate 
a 1,000-pound shell must cause a terrible rubbing on 
the edges of the rifling, by the gas check that causes 
the projectile to rotate, and the friction is much 
greater during the first third of distance in bore. I 
do not know whether a gain twist is used in large 
ordnance or not, but I think that if it is not used, it 
would be good policy to increase the twist in the 
rifling, so that as it leaves the muzzle it will have 
the requisite twist. 
James C. WATSON. 

‘Penn Yan, N. Y., November 12, 1908. 











The Political Economy of Good Roads, 


Poor roads impose an unnecessary financial burden, 
not only upon those who most constantly use them, 
but upon the men and women who consume the prod- 
ucts grown in the rural sections and brought to cities 
and towns by farmers. 

No study can be more convincing than that of 
the economic waste placed upon the shoulders of the 
85,060,000 people of this land from the almust crimi- 
nally shameful condition of 2,000,000 miles of road. 
Every pound of farm products brought from rural sec 
tions to thickly-populated centers has placed upon it 
a fictitious value, because it costs the farmer more 
to transport it than it would cost him were the roads 
in passable condition. The price of the lamb cunop 
that Brooklyn eats for breakfast is based, not upon 
the real value of the lamb, but upon the cdst of bring- 
ing that lamb from the western fields to the Brook- 
lyn breakfast table. The cost of the breakfast roll 
would be trifling did it not cost the farmer who grew 
the wheat from which the roll was made 1.8 cents a 
bushel more to draw that wheat from his farm nine 
miles to a railroad station than it cost to carry a 
bushel of wheat from New York to Liverpool, a dis- 
tance of 3,100 miles. The cost of a soft-boiled egg, 
which is also closely related to the American break- 
fast, is established by the cost of transporting the 
product of the hen to the hotel, and not because the 
egg was at all intrinsically worth what was charged 
for it. 

Everybody who thinks must concede the evident 
fact that if a farmer with two horses can draw but 
600 pounds to market in five hours, he would save 
money if with one horse he could haul 1,200 pounds 
in two hours. Were the roads in good condition, he 
could do that and more. Any saving in hauling a ton 
of farm product would bring a benefit, not alone to 
the farmer, but to the consumer, and if the product 
hauled each year was large, it is not hard to figure 
that the saving would be large. Figures have been 
assembled to prove that owing to the frightful condi- 
tion of almost all American roads, it costs 25 cents a 
ton a mile to haul. The superb roads of the old coun- 
tries of Europe make possible the hauling of farm 
Products at 12 cents a ton a mile. Therefore, every 
ton hauled costs the American farmer 13 cents more 
Der mile than the farmers of the old country are forced 
to pay. The average length of haul of farm products 
in the United States is 9.4 miles; therefore, were 
our roads as good as those of France, the farmer’s 


opel would be 9.4 times 13 cents, or approximately 
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Let us see what that amounts to in a year in haul- i 


ing but a portion of the products which traverse the 
country roads in wagons. The U. S. Department of 
Agriculture, through its Office of Public Roads, has 
collected the figures, and they may be accepted as 
approximately accurate. During the crop year of 
1905-6, 85,487,000,000 pounds of farm products, con- 
sisting of barley, corn, cotton, flaxseed, hemp, hops, 
oats, beans, rice, tobacco, wheat, and wool, were hauled 
from the places where they originated to shipping 
points. This vast weight did not, by any means, in- 
clude all of the crops produced, the most notable ex- 
ceptions being truck products and orchard products, 
the tonnage of those two amounting high in the mill- 
fons. Neither did it include any figures for forest or 
mine products, nor for those things which go in wag- 
ons from the cities back to the country districts. Were 
all those included, one may easily see what a vast 
annual saving would be made. As it is, however, of 
the figures quoted above, at a saving of 13 cents per 
ton mile, the cash benefit to the farmers would be 
$58,900,000. 

Beyond that, however, the Interstate Commerce Com- 
mission has assembled other freight figures, a most 
conservative estimate and most liberal deductions from 
their figures tending to prove that 250,000,000,000 
pounds are annually hauled. By the same method of 
figuring as that adopted above, the hauling of this 
would result in a saving of about $305,000,000 a year. 
It would appear that so vast a sum should not be 
annually thrown away, simply because those respon- 
sible for appropriations of money to construct roads 
cannot be brought to a realization of their tremen- 
dous importance. The time for an awakening is here, 
and the quicker the awakening eccurs, the greater the 
benefit the farmer will enjoy. 

This Vear’s Nobo! Prizes for Scientific Awards, 

The latest awards made by Nobel’s representatives 
for scientific work seem to be fair. Metchnikoff and 
Erlich receive conjointly the prize for valuable con- 
tributions to medicine. Of the two, the former is bet- 
ter known. A disciple of Pasteur, he has devoted 
much time to bacteriological research. His studies of 
the possibility of postponing old age have recently 
attracted attention to his work. Erlich is at the head 
of an institution for experimental therapeutics in 
Berlin. His investigations have for their object the 
successful fighting of several diseases—tuberculosis, 
diphtheria and anemia among them. 

Rutherford, who won ‘he chemistry prize, is well 
known to our readers as an ardent and painstaking 
student of the shenomena presented by radium. Lipp- 
mann, who rece ‘ed the prize in physics, is a student 
of both acoustic. and optics. 





The Tuberculos'<« Exposition at New York. 

The action of the Commitiee on the Prevention of 
Tuberculosis of the Charity Organization Society of 
New York in bringing to the American Museum of 
Natural History the remarkably comprehensive exhibit 
which was installed in Washington during the recent 
International Tuberculosis Congress, finds its justifica- 
tion in the fact that to nearly half a million people 
will be driven home the truth that tuberculosis is a 
communicable, preventable, and curable disease before 
the Exposition doors will close. The Exposition con- 
sists of models, charts, and specimens furnished by 
nearly seventy exhibitors, comprising foreign govern- 
ments, our own Federal government, many of our 
States and municipalities, and private sanatoria and 
manufacturers, There is a certain amount of unavoid- 
able repetition in these exhibits—unavoidable because, 
after all, an educationai campaign such as this can be 
conducted only along certain lines. We refer particu- 
larly to the duplication of mortality statistics, of 
charts showing the methods of preventing consump- 
tion, and of tents, camps, sanatoria, and cottages 
for consumptives. Perhaps this very repetition has 
served to make more forceful the need of cleanlmess 
and fresh air, and to convince the individual of his 
duty and relation toward the disease. 

The Exposition shows the need of attacking the dis- 
ease in the two fields, intestinal and respiratory. 
Scores of charts and models illustrate the methods of 
preparing food, and above all milk, without danger of 
infection. In this connection the remarkable exhibit 
of New York city’s Department of Health deserves 
particular commendation. The Department has in- 
stalled a model cow stable and milk room and proved 
very convincingly that cattle and stalls can be kept 
clean and milk safeguarded from germs. Moreover, 
the Department has exhibited by photographs and 
charts its method of inspecting the farms that supply 
milk to New York city and of testing the milk thus 
supplied. One comes away with the reassuring con- 
viction that New York’s milk is safe. The tuberculosis 
work now being carried on by the Health Department 
of the city of New York may be summarized as fol- 
lows: (1) Notification and registration of all cases 
of tuberculosis (inaugurated 1894 and extended 1897). 
(2) Free bacteriolcgical ex mination of sputum, to aid 





45! 


notification and to facilitate the early and definite 
diagnosis (1894). (3) Educational measures of various 
kinds, circulars, lectures, exhibits, newspaper articles. 
(4) Visitation of consumptives in their homes (1894). 
Continuous supervision of cases in tenement houses by 
the corps of trained nurses (1903). (5) Free disinfec- 
tion by the Department of Health, and issuance of - 
orders for the renovation of rooms vacated by con- 
sumptives (1894). (6) Furnishing milk and eggs, and 
referring cases to the proper charitable organizations 
(1903). (7) Three classes of institutions are pro- 
vided: «a. Free clinics (dispensaries) for ambulant 
cases unable to go to sanatoria (1904). b. Free sana- 
torium for incipient and early cases (1906). c. Free 
hospitals for advanced cases. (8) Forcing certain 
classes of patients into a hospital and retaining them 
there (1901). (9) Enforcing regulations concerning 
spitting in public places. (10) Research studies con 
cerning the mode of infection, the role of bovine 
tuberculosis, characteristics of the tubercle bacillus, etc. 

Because the public is probably more keenly alive to 
the need of pure fluids for the digestive tract than of 
the air that enters the lungs, it is but natura! that the 
majority of the exhibitors have endeavored to show 
the value, and indeed the vital importance of freah 
air. It is impossible in our brief space even to enum- 
erate the models of sanatoria, houses, camps, devices 
for sleeping out of doors in cities, windew tents, and 
the like which crowd the hall. All of them inetruct 
the factory owner and the tenement house landlord 
that it is necessary to control the aerial transmission 
of phthisis germs, which flourish only when they find 
congenial soil in a subject already enfeebled. 

The Exposition has been planned with the view that 
public education is more necessary at the present time 
that mere public medicine. It grinds into the public 
mind the fact that tuberculosis is caused by the nex- 
lects of society and the individual. Technical termin- 
ology is avoided so far as possible. The many lec- 
turers who explain the exhibits and comment on sta- 
tistics for the benefit of the thousands who come to 
the Exposition couch their discourses in simple, popular 
language. Naturally such education cannot but appeal 
to the overstrained, uncvitured, struggling, and sub- 
merged fraction of society which suffers more from 
tuberculosis than the upper classes. A leaf has been 
torn from the book of the advertising merchant, if we 
may judge by the warning placards that hang from 
the walls. The wording is in all cases simple and 
terse. “Don’t give consumption to others, dop't tet 
others give it to you;” “Consumption is caused by 
germs discharged from the lungs of consumptives when 
spitting, coughing, or sneezing;” “Fresh air, good 
food, and rest are the best means of curing and pre- 
venting consumption,” are fair examples. ‘The cor- 
tracted thoracic cavity and inert lung, the seedbeds of 
the discuse, are everywhere pictured, and likwise their 
susceptibility to dust. 

The Exposition is not an isolated, incidental attack 
on a modern scourge, but a social development which 
the Charity Organization Society co-operating wita 
legislators has started as part of a systematic pro- 
gramme of prevention, If that development progresses 
along the lines of the Exposition, it is evident that 
the State will some day wage the fight alone--for 
prophylaxis, prevention, and cure. 


a ee ee ae 
How to Destroy Explosives Safely, 


The best way to destroy ordinary black gunpowdor 
is io throw it into a stream under conditions that pre- 
vent any harm coming to human beings cr animals 
through the dissolving of the saltpeter. If no sultable 
stream is available, the gunpowder may be stirred 
with water in tubs, or the dry gunpowder may be 
poured out on the ground in a long thin line and 
ignited with a fuse at one end. 

To destroy dynamite cartridges, the paper wrap 
pings should be carefully removed, the bare cart- 
ridges iaid in a row with their ends in contact, and 
the first cartridge ignited with a fuse without « cap. 
Even with these precautions a simultaneous explosion 
of the entire mass may occur, so that it is wise to 
retire to a safe distance. The row of cartridges should 
be laid parallel with the win. and ignited at the lee- 
ward end, so that the flame will be driven away from 
the mass. Frozen dynamite should be handied with 
especial care as its combustion is peculiarly liable to 
assume an explosive character. A smal) quantity of 
dynamite may be destroyed by throwing it, in very 
small bits, into an open fire, or the cartridges may be 
exploded, one by one, in the open air, with fuses and 
caps. Dynamite should never be thrown into water 
as the nitroglycerine which it contains remains uwun- 
dissolved and capable of doing mischief. Other explo 
sives which contain nitroglycerine should be treated 
in the same way as dynamite. 

Ammonium nitrate explosives may be thrown in 
small fragments into an open fire or, if they do not 
contain ritroglycerine, may be destroyed by means 
of water. Explosive caps should be exploded singly 
with pieces of fuse. 
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ARTIFICIAL SAPPHIRES. 

SY THE PARIS CORRESPONDENT OF THE SCIENTIPIOC AMERICAN. 

the present it did not appear that the sapphire 
made by an artificial process, although there 
he iany efforts made to produce it. While the 
ruby is now made artificially by melting pure alumina 
and coloring it with oxide of chromium by the heat of 
the are or the 


Up to 


oxy-hydrogen blowpipe 


the sapphire 
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to produce the yellow color, and is in a small proportion 
to the whcle amount. 


of adding 2 per cent of lime and magnesia, and the 


whole mixture was melted at the usual high tempera- 


ture. The effect of this combination is surprising. 
Before this, the melted alumina crystallized upon cool- 
ing and eliminated the coloring matter, but in the 
present case this crystallization does not take place. 


The experimenter had the idea 
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scopic examination is needed in order to distinguish 
the two. Prof. Lecroix presented an account of the 
process at the last meeting of the Académie deg 
Sciences, together with specimens of the new stone, 
We expect to give further details of the procegg here 
briefly outlined. 

ee” 


A short time ago it was announced that the Illinolg 























A row of blowpipes. 





Oxygen tubes feeding a row of blowpipes. 


“ould not be produced by an analogous method. After 
some attempts, M. Paris, of the Pasteur Institute, has 
now succeeded in obtaining the sapphire in the labora 
tery of that establishment. His method consists in 
iatroducing foreign elements into the combination 
Alumina and oxide of cobalt are theoretically all that 
is necessary to form the sapphire. The latter serves 











Artificial sapphires. 


ARTIFICIAL SAPPHIRES. 


The mass becomes colored and remains permanently 
in this state. At the time of the highest heat the lime 
and magnesia are driven off and the alumina, colored 
by the oxide of cobalt, remains. This substance is 
therefore the artificial sapphire, and it is chemically 
identical with the stone found in nature. An expert 
cannot tell the difference, it is claimed, and a micro- 














A single blowpipe. 





A general view of the blowpipe room. 


Central Railroad had decided to electrify its Chicago 
terminal, this determination being influenced to a large 
extent by the public agitation against the smoke nuis- 
ance. It is now stated that the Chicago, Rock Island 
& Pacific, and the Chicago, Burlington & Quincy rail- 
roads are also seriously considering the advisability of 
electrifying their lines within the city limits. 
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NEW MECHANICAL TOYS. 
BY JACQUES BOYER 

annual competitive exhibitions of 
toys and me hanical novelties, established by M. 
Lépine, was recently heid in Paris. Many of the ex- 
hibits gave evidence of a keen desire to be fully abreast 
of the times. so that the exhibition resembled an illus- 
trated summary of current events and matters of public 
Single, double, and triple aeroplanes, kites, 
and other aeronautical devices were shown in great 
numbers and variety. There were dirigible balloons of 
metal which merely revolved with fixed posts and 
others which were suspended by cords and described 
gradually diminishing circles, under the impulsion of 
tiny propellers. Some of these airships were really 
lighter than air, like real dirigibles. 

Conspicuous among the aeroplanes were those shown 
by Mangin, the inventor of the “dragon fly,” the 
and other mechanical toys which have be 
The operation 


The eighth of 


interest. 


“tortoise,” 
come classic among Parisian children. 
of these little aeroplanes (Fig. 1) is very simple. The 
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hole, through which a rod passes, but without touch- 
ing the glass. The rod is held perpendicular to the 
disk by twenty fine silk cords which are stretched 
tightly over the ends of the rod and the edge of the 
disk. The automotor is mounted in a frame with the 
rod, or axis, horizontal and resting on pivots or ball 
bearings, so that it can turn freely over a bowl into 
which the disk and some of the cords dip. When the 
bow! is filled with water the automotor begins to ro- 
tate and it continues turning indefinitely. 

The principle of the automotor is illustrated by the 
diagrams (Fig. 3). The upper diagram represents the 
apparatus reduced to its simplest form, the disk being 
replaced by a straight bar A which passes loosely 
through a hole in the axle B, and at right angles to 
the axle, and is kept in position by the cords D above 
and the cords D, below. When the lower cords are im- 
mersed in water they contract and force the bar up- 
ward, so that the bar and cords assume the position 
indicated by the dotted lines. In this position, how- 
ever, the center of gravity is above the axis and the 
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ether. An automotor may be made with metallic wires, 
instead of silk cords, and arranged to dip inte a very 
cold liquid in a warm room. In this case the jower 
wires contract because they are cooled by the liquid. 

The accumulators which were employed to operate 
the little Lebrun electric motors (Fig. 4) have elec 
trodes of pure lead, originally very soft, but hardened 
by hydraulic pressure and cut by machine into the 
form of a comb, They are enveloped in amianthua, 
which prevenis disintegration and waste. The com 
pression assures a long life of the electrodes, as the 
lead ts attacked very slowly and the freedom from 
alloy and impurities gives a maximum capacity, 12 or 
13 ampere hours per pound of lead 

The largest of the three Lebrun motors shown in the 
photograph (Fig. 4) operating a little bucket pump, 
is sufficiently powerful, in spite of its smal! dimensions, 
to run a sewing machine. It has eight poles, Niandeb 
winding, and a horseshoe iron inductor, and is capable 


of great variation in speed 
Bressonet’s mechanical soldier (Fig. 5) attracted 
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mechanism, which can be started and stopped by mov- 
ing a catch, is driven by the contraction of stretched 
rubber bands and is wound up by thirty turns of a 
crank at the bow. The aeroplane is attached, by means 
of a ring at the top, to a long cord, the other end 
of which is fastened to a hook in the ceiling or other 
elevated support. It is then set on the floor and the 
mechanism is started. The aeroplane, which is 
mounted on small wheels, first describes a spiral course 
on the floor, then rises and circles in the air. 

Vallin showed self-propelling kites operated in a 
similar manner and so constructed that a broken stick 
is easily replaced. Vallin kites of three sizes were 
exhibited. The smallest is designed as a child’s toy, 
the intermediate size for sport, and the largest for 
meteorological and photographic work. The largest 
kite has been successfully employed, at Havre, in car- 
rying lines between vessels and the shore. 

The Guillot automotor (Fig. 2) excited the liveliest 
interest and received a first prize. Its mysterious ac- 
tion has won for it the name of “perpetual motion.” 
Tt consists of a disk of ground glass with a central 


equilibrium is consequently unstable. Hence the rod 
falis over and turns, with the cords and axle, until 
its longer end is below. Then the wet cords D,, which 
have been raised to the top, dry ard expand, and the 
cords D, which are now immersed, contract, again push- 
ing the rod upward and causing a second half rotation 
of the apparatus. This series of operaticns is repeated 
indefinitely, but the successive and sudden half turns 
may be made in the same or in opposite directions, as 
accidental influences dictate. But when the rod is 
replaced by a number of spokes or a solid disk, and 
the cords are correspondingly multiplied, the action 
becomes more energetic and regular, and the differences 
in the times during which the various cords have been 
exposed to the action of the water and the air, re- 
spectively, produce a lateral as well as a vertical dis- 
placement, as indicated by the dotted line in the lower 
diagram, so that the apparatus continues to turn in 
the direction in which it -has started. 

The automotor exhibited m ide one revolution in four 
minutes. Great speed can be obtained by substituting 
for the water a more volatile liquid such as alcohol or 


especial attention because it was « caricature of the 
Socialist deputy Archimbaud, who was recently re 
called to the army to complete his term of military 
service. When a coin is placed in a slot, wusic is 
heard and the soldier opens his kit and takes from it 
a carrot, an onion, and finally a toad 

Gasselin’s swimming lesson (Fig. 6) is more in 
teresting. The teacher is only an accessory, the interest 
attaches to the pupil, who travels on dry land, sup 
ported by wheels, but imitates very aeatly the move 
ments of a swimmer. Four iron wires, attached to the 
arms and legs, joinied together to form a paralielo 
gram, and moved by one of the wheels, consiitutes the 
entire mechanism, 

The same inventor has introduced an innovation 
his acrobats (Fig. 7), which are caused te turn about 
horizontal bars by the weight and impact of bicycie 
balls, The balls are stored ip a box at the top o) the 
apparatus, and roll, in a row, down an inclined channe! 
until the first ball strikes a cam, which can be re 
tracted by pressing a button, The first hall, having 
been released by this means, rolls down a series of 
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fnclined planes inside the box and falls into a cavity 
in the head of the upper acrobat, causing the figure to 


make a complete turn around the bar and, in passing 


drop the ball onto the head of the figure below, which 
executes a similar movement, dropping ‘he ball into a 
funnel at the base of the apparatus The ball, in 
falling, st es a lever which, operating throug’ a rod 
concealed in one of the posts, again retracts the cam 

id releases a second bal So the acrobats swing 
alternate round their bars until all the balls have 
reached the bottom 

The same inventor exhibited a pneumatic cannon and 
target (1 rhe innon is discharged by com 
pressir 1 rubber bulb and, if it has been correctly 


hole in the 
The 
projectile is tubular and the breech is perforated, so 


projectile passes through a 


target and is caught in a canvas bag behind 


that the piece can be aimed by sighting along the 
axis 

Among other interesting novelties were Boisard’s 
boat and airship, equipped with practicable rudders 
(Fig 8), Mizault and Papi sphere which re- 
calls a famous device of antiquity, and Teantet’s “flip 
flap i miniature copy of one of the notable attrac 


tions of the Franco-British Exposition, which has been 


fully described in the Screntiric American of October 
ol, 1905 

In conclusion, let us glance at Blondinat’s remark 
able repeating gun, in which the usual mechanism of 
ingenious de- 


automatic toys is combined with a very 


ice which enables the gun to advance, fire two shots, 


turn to its original station, The shots are repre- 


and re 
gente the explosion of two percussion caps which 
are fixed on hammers beneath the chassis of the gun 
These hammers are released, successively, by the move- 
ment of a rod bearing a peg which enters a spiral 
front This rod 


while the shots are being fired, suf- 


groove on the axle, also causes the 


vehicle to turn 
ficiently to reverse its direction, and then allows it to 
pursue a straight course to the starting point 

The interest shown in these competitions by French 
manufacturers and inventors (to whom, by the way, 


the competition is restricted) increases from year to 
Inventors have learned that it is useless to ex- 
hibit an detail must be 
worked out in practical form if the invention is te find 
1 manufacturer who will take it up. Hence the mem- 
bers of the “Société des petits fabricants et inventeurs 
francais,” 


is held 


year 


undeveloped idea. Every 


under whose auspices this annual exhibition 
have learned to combine their efforts and as 
a result of this arrangement, 
formidable competitors of 


harmonious they are 


every year becoming mor« 
the German toymakers of Nureinberg 

in the current number of the Screntiric AMERICAN 
will be found descriptions of other toys 


which were to be seen at the exhibition 


SUPPLEMENT 


~- — + oe — 
To Our Subscribers, 

We are at the close of another year—the sixty-third 
of the AMERICAN’S life. Since the subscrip- 
tion of many a subscriber expires, it will not be amiss 
to call attention to the fact that the sending of the 
paper will be discontinued if the subscription be not 
renewed, 


ScixxTiru 


In order to avoid any interruption in the re- 

eipt of the paper, subscriptions should be renewed be- 
fore the publication of the first issue of the new year 
To those who are not familiar with the SvrrLement, a 
word may not be out of place. The SurriemMent con- 
tains articles too long for insertion in the Screntiric 
AMERICAN, a8 well as translations from foreign period- 
the information contained in which would other 
wise be inaccessible. By taking the Scientiric Amer 
1cCAN and SuprpLement the subscriber receives the bene- 
fit of a reduction in the subscription price. 
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Detection of Gelatine, 
Geilatine can be detected in solution by boiling the 
liquid mixture of equal parts of Nessler’s re- 
agent and a solution of tartaric acid. 


with a 
If gelatine is 
a lead-colored precipitate is deposited, but no 
precipitate is produced by 


present 
gum arabic, dextrine 
Sugar, extract of saponaria, or 


cane 
licorice Hence this 


method may be used for the detection of gelatine in 
solutions of those substances 
alkaline solution of potassium 


chloride, which 


Nessler’s reagent is en 

lodide and mercuric 
issumes an orange color in the p1 
even a trace of ammonia. 


ence of 


Om 
A $500 Prize for a Simple Explanation of the Fourth 
Dimension, 

A friend of the Screnriric American, who desires to 
remain unknown, has paid into the hands of the pub 
sum of $500, which is to be awarded as a 
prize for the explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the meaning of the term so that the ordinary lay reader 
ean understand it 

Competitors for the 
conditions set 
Screntir 


lishers the 


best popular 


prize must comply with the 
forth in the current number of the 
AMERICAN SUPPLEMENT, 


Scientific American. 


DESTRUCTIVE FUNGUS OF WHITE CEDAR. 

The fungus which destroys commercial white cedar 
trees, Chamecyparis thyoides, has at last been discov- 
ered by Willian Ballou of New York in the 
forests of Ocean County, ‘New Jersey For a half cen 
tury, almost every fungist and botanist of America 
Atlantic coastal plain, 


Hosea 


and Europe has overrun the 

















Steecherinum Ballouii, the parasite of the white cedar 
of commerce. 
cedars, 


looking for the deadly parasite of the swamy 


one of the most important woods used in vessel con- 
struction Mr. Ballou, who gives much 
expert field photography of the fungi, made repeated 
examinations of the swamps without result. Finally, 
he commenced a systematic search, tree by tree, his 
efforts being facilitated by the prevalent drought. Still 
failing in this effort, he commenced over again, this 
time examining the canopies of the trees. Almost at 


attention to 

















White cedar killed by the new species of fungus. 


once he was rewarded by seeing golden yellow fungi 
very near the tops of the trees on the 
near and extending somewhat down, on the 
trunks of the liviag trees. An examination showed the 
specimens to be hydnums, a class of fungi named 
after the hedgehogs, on account of their spines, often 
resembling the quills of the porcupine. Specimens 
were therefore submitted to Dr. Howard J. Banker of 
De Pauw University, specialist of the Hydnacee, Dr. 
Banker declares the species new to science and has 
Ballouii, The generic name 


growing 
branches, 


named it Steecherinum 

















Typical white cedar swamp. 


DESTRUCTIVE FUNGUS OF WHITE CEDAR DISCOVERED 
BY W. H. BALLOU. 


Steecherinum is tentative, as the fungus at present 
appears to be an entirely new genus 

Mr. Ballou says: “The new 
tention heretofore becaus« 


fungus has escaped at- 
of its lofty tendencies, and 
the density of the canopies of evergreens crowded to- 
gether makes it almost impossible to see whet they 
conceal, nor is it comfortable to wade in a miry cedar 
swamp bog gazing upward, taking chances on deep 
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holes concealed under the carpet of sphagnum mosgeg, 

“Dr. Banker will later issue a full scientific descrip. 
tion of the new fungus, which has wiped out many 
square miles annually of the finest boat timbers, leay. 
ing large areas of dead trees. The fungus is a para 
site which expires when it kills a tree, apparently 
drying up instantly and dropping off, so that no trage 
of its fruit is found on dead trees and scarely a trace 
of its mycelium. It is semi-resupinate (lying on its 
and semi-pileate (having a cap). As seen ip 
the illustration, the limb appears to grow across the 
top of it and a lichen on top of the limb. When dry- 
ing, it forms into a series of cup shapes, resembling 
a bumblebee’s honeycomb. One tree found had appar- 
ently just expired, together with the fungus. The fruit 
bodies in this case clung to the bark along the trunk 
of the tree, in form of single small cups, upside down. 
The least touch brought them all to the ground, 
rattling like peas in a pod. Unless one finds the living 
fruit bodies of the fungus on a living tree, he may 
never have a similar opportunity to find dead speci- 
mens on a dead tree. It is a fungus of mystery, the 
most beautiful as well as the most deadly I have ever 
come in contact with. Its ‘pines are of a gorgeous 
golden yellow, visible high up only on a leaden day. 
Where I have marked trees with the fungus growing, 
I cannot see the specimens from the ground when the 
sur is shining.” 


back) 
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Red Cross Christmas Stamp. 

A little red and white penny stamp about the size 
of a two-cent government postage stamp, with “Merry 
Christmas” and a red cross among the holly leaves, 
would hardly seem to be a promising agent to use 
against tuberculosis. The Christmas stamp in Am- 
erica started in Delaware, but before that time there 
was a Christmas stamp in Denmark issued by the 
government and sold at all post offices for the benefit 
of a hospital for children afflicted with the white 
plague. The Red Cross Society of Delaware, with the 
approval of the National Red Cross, decided to try 
this Danish idea last Christmas. The plan was backed 
by many influential people, and Jacob A. Riis took up 
the subject of such stamps and urged their adoption 
in America, At first only 50,000 stamps were prinied, 
and the whole community seemed willing to help. 
The dry goods merchants of Wilmington gave bolts of 
muslin to print street car banners; local printers did 
the work of printing the posters and banners at cost; 
the street cars displayed the advertising posters on 
their fenders day after day; the protected bill boards 
were placarded without expense; department stores 
and drug stores sold the stamps without commission, 
and even the school children took up their sale. Every 
penny for the stamps, after the expense of printing 
and distribution was paid, went to the anti-tubercu- 
losis work in Delaware. Interest in the plan spread, 
and in a short time it was taken up by the North Am- 
erican in Philadelphia. The Pennsylvania Red Cross 
backed the plan and helped to sell the stamps. In the 
short space of eighteen days nearly 400,000 Christmas 
stamps were sold, and nearly $3,000 of clear profit 
resulted. The stamp had proved its possibilities in 
so short a space and in so conservative a section. 

The National Red Cross has now taken up the 
Christmas stamp in a formal manner. A stamp has 
been designed by Howard Pyle and is printed in three 
colors by the Bureau of Engraving and Printing and is 
issued by the National Red Cross. The stamp will be 
offered for sale in every State this Christmas season. 
They can be procured in any quantity from the Red 
Cross headquarters in any State, or the central one 
in Washington, for cash only at one penny for each 
‘itamp. It will not carry mail, but any kind of Christ- 
mas mail will carry it, and they are most appropriate 
as stickers on Christmas presents. Every cent will go 
toward tuberculosis work in the State where the stamp 
is sold. 

———"_~4 + 0 —__ 

Experiments by the Forest Service, at its timber 
testing station at Yale University, show that green 
wood does not shrink at all in drying until the amount 
of moisture in it has been reduced to about one-third 
of the dry weight of the wood. From this point on 
to the absolutely dry condition, the shrinkage in the 
area of cross-section of the wood is directly propor- 
tional to the amount of moisture removed. The shrink- 
age of wood in a direction parallel to the grain is 
very small; so small in comparison with the shrinkage 
at right angles to the grain, that in computing the 
total shrinkage in volume, the longitudinal shrinkage 
may be neglected entirely. The volumetric shrinkage 
varies with different woods, being about 26 per cent 
of the dry volume for the species of eucalyptus known 
as blue gum, and only about 7 per cent for red cedar. 
For hickory, the shrinkage is about 20 per cent of 
the dry volume, and for long-leaf pine about 15 per 
cent. In the usual air-dry condition, from 12 to 16 
per cent of moisture still remains in the wood, 80 
that the shrinkage from the green condition to the air- 
dry condition is only a trifle over half that from the 
green to the absolutely dry state. 
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The Editor of Handy Man's Workshop will be glad to receive any 

hints for this departm und pay for them if available. 
ANNOUNCEMENT. 

The editor of Handy Man’s Workshop has been 
flooded with inquiries about the home-made vacuum 
cleaner described in the issue of November 7. Many 
have expressed doubts as to the practicability of such 
a system, but we desire to assure our readers that the 
cleaner described is highly efficient. One of them has 


been installed near this city, and has been in constant 
use for some time, giving perfect satisfaction. 

Owing to the widespread interest in this subject, we 
have asked the author to give us a second article an- 
swering the many questions of our readers. This arti- 
cle wili appear in the next issue of Handy Man’s Work- 
shop. 

LET THE CLOCK OPEN THE FURNACE DRAFTS. 
BY H,. L. WHITEMORE, 

Most furnaces are nowadays arranged so that the 
drafts can be operated from the living rooms above, 
put still require the personal attention of some shiver- 
ing member of the household, before dawn on cold 
winter mornings, if the house is to be comfortably 
warm by breakfast time. Undoubtedly much irritabil- 
ity and fatigue, if not actual sickness, can be traced 
to the strain of this early rising under the most un- 
favorable conditions 

It is a very simple matter, which anyone could un- 
dertake successfully, to so arrange an alarm clock 
that it will control all the drafts and dampers and 
open them at any desired time in the morning. If 
it is absolutely necessary to shake down the fire, re- 
move ashes, and add fresh fuel, the problem is a much 
more difficult one, far beyond the strength or capacity 
of the dutiful alarm clock. Most furnaces, however, 
can, with a little experience, be so left the night before 
that on opening the drafts in the morning they will 
burn up rapidly and soon have the house at a com- 
fortable temperature. Fresh fuel, unless absolutely 
necessary, actually delays the heating up of the house 
and is much better added later, when the demand for 
heat is not so urgent. 

The apparatus comprises a base-board fitted with 
two screw eyes, through which the usual chains are 
passed. Hinged to the board with a pair of staples is 
a U-shaped lever, with one arm about 5 inches long 
and the other just long enough to catch the chains. 
The lever is located far enough above the screw eyes 
to allow for the proper opening and closing of the 
drafts. The screw eyes are not placed directly under 
the short arm of the lever, but on either side, so as 
to prevent the chains from kinking and catching on 
the hooks when they are released by the lever. 

The alarm clock, which furnishes the brains for this 
apparatus, may be supportec on a long hook or nail, 
and others bearing against the feet on each side will 
prevent it from swinging sidewise. Some people, who 
desire unbroken dreams, will turn the gong or bell 
upside down to put it out of the reach of the fiendishly 
energetic clapper, but that is an unimportant detail 
which may be left to personal taste and preference. 

The clock, intended for a hard physical job like this, 
must have the alarm winding key so arranged that it 
unwinds when the alarm “goes off.” There are a 
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number of clocks on the market of different shapes 
and sizes which are made with this important fea- 
ture. 

To prevent chafing of the cord, unscrew this wind- 
ing key and slip on, back of it, a*thick cardboard 
washer, Then connect the key and wire lever with 
a piece of cord and the contrivance is ready for opera- 
tion. After setting the clock, the cord should be 
wound onto the key in winding the alarm. Then the 
chains are hung in place on the lever, When the alarm 
“goes off” the lever turns on its pivot, releasing the 
chains and permitting the usual weight to drop and 
thereby open the drafts and damper. If the furnace 
is not arranged with a weight for operating the draft 
the chains may be connected directly to the key by a 
cord which will be wound up on the key as the alarm 
goes off, 

ad Es tae 


HOW TO USE THE SLIDE RULE. 
BY FREDERIC KR. HONEY, TRINITY COLLEGE. 
In comparatively recent times, the slide rule— 
whose value as an aid to rapid computations had been 
fully appreciated by the actuary, the engineer, and 
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SOME PRACTICAL USES OF THE SLIDE RULE. 





the architect—had not made its way into general use, 
owing partly to the cost of manufacture. At the pres- 
ent time, the instrument is constructed in a way so 
adapted to the needs of the business man, and at a cost 
which brings it within the reach of everyone, that it 
has become an indispensable possession of many who 
are engaged in commercial affairs. 

A clear understanding of the fundamental principle 
of this valuable invention will make plain some of the 
many ways in which it thay be practically applied. 
The illustrations here given are very much simplified, 
in order that a knowledge of the principle may be 
easily grasped. The parts composing the slide rule 
may be described as graphic representations of logar- 
ithms; i. e., the lengths of the measurements on the 
scale are proportional to the logarithms of the num- 
bers which they represent. 

Thus the scale, Fig. 1, which may be made of any 
convenient length, and may be assumed to represent 
the mumber one million, is divided into six equal parts 
from 0 to 1; from 1 to 2, ete. The number is indi- 
cated on the lower edge of the scale, and its logarithm 
on the upper edge: The logarithm of 1=—0, of 10=—1, 
of 100=—2, ete. This scale may be extended indefi- 
nitely, and if the logarithms of the intermediate num- 
bers are marked upon it, the process of multiplication 
may be performed by addition; that of division by sub- 
traction; a number may be raised to any power by 
multiplication; and any root may be extracted by di- 
vision. Thus if it is required to multiply 100 by 1,000, 
add 2 to 3 (the logarithms of these numbers) = 5; .nd 
the product 100,000 is found under 5 (its logarithm). 
Two divisions on the scale are added to three divi- 


g per 


f Closed 


455 


sions. If it is required to divide 10,000 by 1,000, three 
divisions on the scale are subtracted from four divy!- 
sions, and the gr~*tent is represented by one division 
or 10. The fourt.. “ower of 10 is found opposite 4; 
i. e., the number opposite 10 or 1 is multiplied by 4, 
which is the logarithm of 10,000. The cube root of 
1,000,000 is found opposite 2; i. e., 6 (the logarithm of 
1,000,000) is divided by 8: and the reguired root is 
100. In the slide rule all of these operations are 
performed mechanically. 

Fig. 2 represents two scales graduated alike, on 
which are shown the logarithms of numbers from 1 
to 25. These scales may be made of any convenient 
length provided the representations of the logarithms 
are correctly proportioned. They may be obtained 
from any table of logarithms; and the unit may be 
assumed as large or as small as we please. In these 
scales the number is marked against the graduation 
instead of its logarithm. 

A very simple example will illustrate the way in 
which the scales may be used for more complex com- 

8x8 
putations. Find the value of the fraction —-—-—— = 6. 
4 
Move the upper scale into position No. 1, bringing one 
end opposite 3 on the lower scale; and the reading 
opposite 8 on the upper scale is 24 on the lower scale. 
This operation is performed by adding the length of 
log 8 to that of log 3; and the sum is log 24, the 
logarithm of the product. Now move the upper scale 
into position No, 2, so that the graduation 4 is opposite 
24 on the lower scale; and the reading opposite the 
end of the upper scale is 6 on the lower scale. in 
the second operation log 4 is suotracted from log 24; 
and the difference is log 6, the logarithm of the quo- 
tient. The logarithms of 2, 3, 4, and 5 are respectiveiy 
one-half of the logarithms of their squares 4, 9, 16, 
and 25; i. e., the square of a number iw found by 
doubling its length on the scale; and conversely the 
square root of a number is one-half its length. The 
cube of a number is three times its length; and ‘ts 
cube root one-third; the fourth power ig four times; 
and the fourth root one-fourth, etc. The scale may be 
extended indefinitely; and products, quotients, powers, 
and roots of any numbers may be measured upon it. 
AN INTEREST AND DISCOUNT SLIDE RULE. 

A useful application of the logarithmic measure- 
ments is found in a scale for the rapid determination 
of interest and discount. A portion of it is shown at 
Fig. 3. Let the numbers 470 to 530 on the iower scale 
represent these numbers of dollars. The lengths are 
proportioned to the logarithms of the corresponding 
numbers. The measurements are supposed to be made 
from a point beyond the limits of this page; but that 
part of it which is here shown, is determined without 
reference to this point, Its length is the difference be 
tween the logarithms of 530 and 470; and the positions 
of all the graduations on the scale are determined in 
the same manner. The scale may be made of any 
convenient length provided the proportions are cor- 
rectly maintained; and the graduations may be car- 
ried out to any fraction of a dollar. 

The upper or sliding scale is graduated for interest 
and discount. The lengths between the zero point— 
the logarithm of 1—and the points marked 4 per cent, 
4% per cent, and 5 per cent, represent the logarithms 
of 1.04, 1.045, and 1.05. This scale may be expanded 
indefinitely. For example: if the length for 7 per cent 
is required, the measurement is the logarithm of 1.07 
While the scales may be made of any convenient iength 
representing the logarithms of the numbers marked 
upon them, it should be noted that the same unit of 
measurement must be adopted in both scales. If it is 
required to find the amount, i. e., the sum of the prin- 
cipl’ and interest at a given rate per cent, the zero 
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Drafts closed, alarm set. 


Drafts directly connected to 
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LET THE CLOCK OPEN THE FURNACE DRAFTS. 


Arrangement with counterweight 
to open drafts. 
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point of the sliding scale is piaced opposite the read- 


ing for the principal and the amount is found on the 


lower scale opposite the rate per cent graduation on 
the sliding scale The zero point of the sliding scale 
«No. 1) is opposite 500 (dollars) on the lower scale 
and the readings opposite 4 per cent, 4% per cent, and 
per ent are respectively $520, $522.50, and $525 
These amounts, which might have been obtained by 
multiplication, are determined by addition For ex 
ample: $500 1.05 $5 By the scale the logarithm 
of 500 is added to that of 1.05. The same position of 
the sliding scale illustrates the method of determining 
the ef value of a sum cf money due at some 
future date. The present value of $525 at 5 per cent 
of $522.50 at 4% per cent; and of $520 at 4 per cent is 
$500. Each of these values is obtained by placing the 
percentage graduation on the sliding scale opposite 
the amount on the lower scale; and the reading $500 
is opposite the zero point on the sliding scale 
No shows how the interest on any other sum of 
money is determined. The principal is $475, and the 
rate per ent t I I nt rt ding scaie 
is placed Opposite 475, and the reading opposite 4 per 
94 This example also illustrates one in dis- 
count If the gradustion 4 per cent is placed opposite 
494, the reading opposite the zero end of the upper 
ale is the present value, viz., $475. An interest and 


discount scale may be advantageously constructed in 


segments. The desirability of doing this will be evi 
dent from Fig. 2, in which the spaces between the 
graduations rapidly diminish A different unit may 


provided the same unit 


be assumed in each segment 
! the truction of both seales for that 


ular segment. The interest and discount slide 


should be graduated for every rate of interest at which . 


money may be loaned. To make it available for gen 


eral use, it should also be graduated at intervals of 


one-half o cent, to include 


one per computations in 


interest and discount for short intervals of time. For 


we will suppose that it is required to find the 
months 


example 
due three 


The 


present value of a sum of money 


hence at 6 per cent per annum graduation on 


the sliding scale which would be used in determining 
the discount would be that for 1% per cent, or one- 
fourth of the rate of interest. The measurements 


from the zero point should be the logarithms of 1.005, 


1.01, 1.015, 1.02, 1.025, etc 
— ———__—<»-+¢-—_______—_—_- 
SIMPLE DRIVER FOR SMALL DRILLS. 
BY 1 HANDY 
In an emergency the writer made a drill driver as 


A piece of 3/16-inch square brass wire about 
one end 


follows 


was slit at with a hack saw, 


“ 40 Cip- 
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10 inches long 
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DRIVER FOR SMALL DRILLS. 
as at 2. The opposite end was filed to a blunt point 3 
About % inch from this end a round section 4 was 
flied. From a piece of sheet brass a swivel 5 and 
the slide 6 were formed. The swivel was made with 


to receive the point Notches 8 were filed 
The 


loosely on 


a socket 7 


to fit the round section slide was formed with a 
square hole to fit the rhe 
the slide were slightly concaved to permit 


holdir » end of the 


wire lugs of 
displace 
wire in a vise and 
gripping the other with a 
as illustrated, formed an effect 
A more practical grip might be 
made. as shown at 10. The two ends of this ring 
should be soldered. A slot might be filed in opposite 
sides of the twisted wire to receive the ring and pré« 


This driver has done good 


wrench, the wire was twist- 
ed A ring and wedge 


ive grip for the drill 


vent it from dropping off 
service for nearly two years 
on > + 0 > — 
DRILLING HOLES IN MARBLES 


BY J. 0, BROUILLET 
Recently a man came ‘to the writer and wanted a 
hole put through the center of some marbles The 
accompanying sketch gives an idea of the way the 


work was accomplished. Through a piece of soft steel 
2x3x1 inches a hole was drilled of the size of the 
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A METHOD OF DRILLING HOLES IN MARBLES. 
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Then 


made in 


with a countersink 
a conical aperture one side as ilius- 
trated. Two tapped holes, one above the other, below 
the aperture, admitted a pair of thumb screws that 
secured a flexible strip made from the spring of an 
clock On the strip next to 


was seated in the conical 


one wanted in the marbles. 


was 


eight-day the marble 


aperture a piece of 


was then held in 


which 

emery cloth was placed. The whole 

the vise and the marble was easily bored. 
——_——— —>+ o> —_—_—_—— 

FURNISHING THE WORKSHOP,—I 

BY 1. G@. BAYLEY 
THE WORKBENCH. 
the Construction of a Workshop 


we showed 


In the article on 
(Screntiric AMERICAN, November 21, 1908) 
a workbench attached to the wall, thus saving time and 














DETAILS OF THE HEEL OF THE VISE. 


in making it: but a stationary workbench is not 
especially if there is no permanent 


labor 
always desirable, 
shop for it. The standard size of a joiner’s bench is 
12 feet in length and 2 feet 9 height and 
width This size is altogether unnecessary for home 
purposes, and in particular for a boy or young man 
32 inches high 
convenient test the 
height by sitting on the front edge of the bench side- 
with foot the which 
should just touch the floor 

If the planking and supports are made of yellow 
pine, solid bench will be the result. In any 
case, the top front plank should be of this material 
The 


inches in 


From 8 to 9 feet in length, and about 


is a size. Mechanics sometimes 


ways, one dangling over side, 


a sound 


the rest can be of white pine or hemlock vise 





THE SKELETON FRAMEWORE OF THE BENCH. 


should be of oak, the screw being purchased at any 
hardware store for about fifty cents. 

Referring to Fig. 1, three of the supports are made 
of 3 by 4-inch timber, 30 inches high. The one at the 
inches by 6, of the same length. Care should 
be taken that the bearing surfaces are true, and the 
posts set The slotted hole, or mortise, at 
the bottom of the vise post, should be cut before the 
but the round hole for the screw 
the bench is complete. 


vise is 3 


up level. 


post is set can 


The mortise 


up, 


be made when 


is made by boring two %-inch holes 2 inches apart, 
vertically, and cutting out the wood between with a 
flat chisel The ends, top, and bottom can be left 


round, or squared up with the chisel, as illustrated. 
Cut three short lengths of 1 by 10-inch boards, 23 





THE BENCH COMPLETE WITH VISE AND TOOL RACK. 


inches long, and nail two of them across the tops of 
the posts or supports Set them up on end, 
and nail the front board, or apron, which is 9 feet in 
length, to the forward posts, spacing the latter 1 foot 
from each end, The top edges of the front board and 
the three cross pieces are brought up exactly level 
with each other, but the back board, which is 12 inches 
is nailed to the posts, with the top edge 2 
The top of the bench consists of two 
The front 


as shown 


deep, 
inches above. 
planks, 12 inches wide by 9 feet in length. 


plank is 2 inches in thickness, and should bear evenly 
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along the top edge of the front board, or apron, which ° 
supports it. The board at the back is only 1 inch 
thick, and like the rest of the bench, can be made of 
cheaper and lighter timber. With the exception of the 
tool rack, the bench can be put together with 8 

or 24-inch wire nails. The 2-inch thick plank should 
be nailed down with 10-penny flooring nails, or nails 
having finished heads, which must be driven in below 
the surface with a nail set or punch. 

The tool rack can be made from 14-inch stuff, about 
2 inches wide, running the full length of the bench, or 
cut off within a foot or so of each end. Partitiong can 
be made of the same wood, spaced from 1 to 3 inches 
apart, to suit various sized tools. A strip of wood 
nailed across the top edge of the back, and furnished 
with a number of different-sized bored holes, wil] ap. 
swer the purpose just as well. 

While there are many different kinds of vises on the 
market, it is safe to say the old style, as shown in cut, 
is very generally used, and it has the advantage of 
being easily rigged up and inexpensive. Procure a 
piece of oak, 1% inches thick, 7% inches wide, and 
about 30 inches in length, for the movable jaw of 
the vise. A hole for the screw is bored in the middle, 
9 inches from the top, and a mortise for the guide ig 
made in the lower end, after being marked off from 
the one in the 3 by 6-inch post of the bench. Cor 
responding holes for the vise screw are to be bored 
through the apron and the post, a trifle larger than 
the screw. The guide is made from hard wood, 18 
inches in length, cut to easily fit the hole in the bench 
post, but having.a driving fit in the vise jaw, to which 
it is secured by toe-nailing. Sometimes the jaw of the 
vise is tapered at the lower end, as shown in the detail] 
view, when the guide can be secured by driving nails 
through the sides. The guide is furnished with holes 
evenly spaced, as shown, and a peg provided, similar 
te the one shown in Fig. 2, for the apron or front 
board of the bench. 

The apron is provided with holes and a peg, to rest 
the free end of a long plank upon, when being worked 
in the vise. A suitable bench ctop is put in the planing 
board of the workbench. Various designs are on the 
market, which can be easily attached, but a very good 
one can be made by using a 2 by 2-inch piece of oak, 
a foot in length. A hole is cut about 9 inches from 
the end of the bench, and the stop must have a driving 
fit, being raised or lowered by hitting it with a ham- 
mer. This is much better than the metal stops, since 
there is no possible chance of injuring the tools. The 
nut of the vise screw is secured to the inside face of 
the 3-inch by 6-inch post, to prevent its revolving when 
adjusting the vise. 

When the vise is set up, the top can be planed true 
and level with the working face of the bench, slightly 
rounding off the corners. The 2-inch plank should be 
planed up true, and no work done upon it which will 
break up the surface. Any rough work should be done 
on a board placed on top of the bench. 

The workbench is now complete. It is a convenient 
size, and can be easily taken out through an ordinary 
door, and when it comes to moving, there will be no 
necessity to leave it behind, or knock it to pieces to 
get it out of the shop. 

(To be continued.) 
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DEVICE FOR FINDING CENTERS OF ROUND WORK. 


BY F. D, SWEET. 

This little device if carefully made will enable one 
to accurately determine the centers of round bars, disks, 
and in fact any object of a circular form. A piece 
16-inch square brass rod about eight inches long 
is bent to form approximately a right angle, both legs 
being of equal length. A strip of brass, A, about *% inch 
wide and 1/16 inch thick is soldered to the ends of 
the legs. Equidistant between points X¥ Y make a mark 
b. Another brass strip B of same size as A is soldered 
in place as shown, being careful to have edge C exactly 
on the line b and over the angle D. Fig. 2 shows 
method of using the device. Simply place it on the 
end of the bar or shaft; make a mark with scratch 
awl; give a quarter turn, and make another mark. The 
intersection of the lines will give the exact center. 


of 3 


Fig.l 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices, 

POST OR COLUMN.--8. H. Tyson, 
Zanesville, Ohio The invention is an improve- 
ment in skeleton iron or steel posts or col- 
ymns, particularly such as are intended and 
adapted for use as poles and supports for 
telegraph wires. The post is strong and rigid, 
and the concrete base forms a practically in- 


destructible foundation 


METAL 


Of Interest to Farmers, 

PLANT-PROTECTOR.—F. C. Exttiot, Talla- 
hassee, Fla. The object of the invention is to 
provide a partial shade for growing plants, 
such as tobacco, pineapples, ete., the protector 
being so arranged that the plants are sub- 
jected to alternate bars of sunlight and 
shadow, the bars extending north and south, 


so that during the apparent motion of the 





sun from east to west the bars of sunshine | 


1 shadow will travel from west to east, thus | ” 
ae | York, N. Y. 


subjecting each part of the plant to alternate 
pars of sunshine and shadow. 
BEE-FENDER.—W. L. Jonnson, Killbuck, 
Ohio. The improvement is in the fenders, 
which are constructed and adapted to be se- 
cured to the outer sides of hives, the same 
consisting of a small tin or other receptacle 
for saccharine matter and provided with open- 
ings in the side next the hive through which 
the bees may pass freely in order to obtain 
access to the feed in the receptacle. 
Of General Interest, 
LOOSE-LEAF BINDER.—F. .H. Crump, Los 
Angeles, Cal. The object here is to provide 
means for binding leaves having per- 
forations in their edges, instead of the usual 
slotted openings, and for holding the binders 


loose 


Een aaa “ 








be detached from each other and packed com- 
pactly for storage or transportation. 

SHADE.—L. Vercourers, Lebanon, Mo. One 
purpose of this inventor is to provide a porta- 
ble shade adapted for use in connection with 
lamps or lights of all kinds, and to so con- 
struct the device that the curtains carried 
thereby are removable from their supports 
and can be quickly and conveniently partially 
or completely folded or partially or entirely 
spread out upon said supports. 


Machines and Mechanical Devices, 

PRINTING-PRESS ATTACHMENT. — C. 
Merz, Fort Lee, N. J., and F. Lespartr, New 
York, N. Y¥. In the present patent the inven- 
tion has reference to platen or job printing 
presses, and its object is the provision of a 
new and improved attachment whereby the 
type is uniformly inked and double rolling is 
entirely prevented. 

VIBRATOR.—F. R. MvUsEeNnzeNBERGER, New 
The invention relates to improve- 
ments in hand-operated devices for giving vi- 
bratory massage, and relates more particu- 


jlarly to that type of device in which there 


are provided a vibratory arm having engage- 


|}ment with a cam, the cam being rotated by 
| the aid of a series of gears, and the motion 
| being rendered more uniform by a fly wheel or 


in proper spaced relation in respect to each | 


other and for permitting the removal of either 
of the binders without disturbing the other, 
the leaves being inserted by moving longi- 


tudinally on the posts instead. of perpendicu- | 
| combustion type, and the particular form of 


larly thereto. 

MANIFOLDING SALES - CHECK. — F. 
Tuomas, New York, N. Y. The invention has 
in view the provision of a sales check for 
hotel and restaurant use by which it will be 
impossible, without the same being detected, 
for the waiter to render the patron a bill for 
any other amount than that specified by the 
other slip or slips turned in to the checker or 
cashier, also to keep the check in a clean and 
sanitary condition. 

LIFTING-JACK.—J. 8. Hearn, Jett, Ky. 
The object of the invention is to provide de 
tails of construction for a device compact in 
arrangement and adapt the device for manual 
operation in different positions, 
raising and lowering of a heavy load and 
afford a very powerful jack at a moderate cost. 

SACK-FASTENER.—E. C. Fawcert and A. 
McKi.L.iop, Lake City, Colo. The fastener is 
especially adapted for bags containing granu- 
lar or pulverulent materials, and the bag being 
filled, the strain on the sides of the bag will 
tend to move the sections of the fastener out- 
ward, and since they overlap, this outward 
movement will be toward each other, thus mov- 
ing the hooks into closer engagement with the 
cross bars. 

JOINT FOR SCREENS AND OTHER 
FRAMES.—F. W. Van Fieet, Mount Bilanch- 
ard, Ohio. The invention has reference to im- 
provements in joints for screens and other 
frames and has for its object the provision of 
a joint which shall be simple, cheap and effi- 
cient and ene which renders a frame rigid 
and permits of making frames of various sizes. 





Hardware, 

SUPPORT FOR TRUNK-LIDS OR THE 
LIKE.—J. A. I, CLaupon, Mexico, Mexico. In 
this case the invention is an improved means 
for supporting the lid of trunks or the like, 
designed to maintain the lid, when spen, in an 
upright position, thereby preventing it from 
falling forward or backward when the trunk 
is for any purpose open. 

TOOL.—F. E. Gorpon, Lincoln, Maine. The 
improvement provides an ordinary pair of 
pliers, comprising handles having jaws adapt- 
ed to grasp the stud of the mount, with a 
third member composed of a handle having a 
jaw and supported upon one side of the pliers 
to move in a plane at approximately right 
angles to the plane of movement of the plier 
handles and jaws, the third member being 
reversely curved so that both its handle and 
jaw pass to the opposite side of the pliers 
rom the point of its support. 





Heating and Lighting. 

STEAM-TRAP.—L. Hanp, Amsterdam, N. Y. 
The invention relates more particularly to 
water-level regulators such as are adapted to 
be connected to boilers, tanks, or the like, for 
maintaining a constant water level in the 
Same and preventing the level from exceeding 
a predetermined height. 


Household Utilities, 
COMBINED MOSQUITO-BAR AND TABLE 
ATTACHMENT FOR BEDSTEADS.—Mary E. 
C. Cowprry, Early County, Ga. The inven- 
tion provides, by a simple economical con- 
struction, a mosquito bar for bedsteads, cots, 
and cribs, which may be easily and quickly 


attached and detached, and adjusted higher) 


or lower and in other ways as required by 
conditions; further, that the main parts may 


enable the | 


} 
| 





| 





balance wheel rotatable with the cam. 

MECHANICAL MOVEMENT.—J. H. Frow- 
ers, Enterprise, Ore. This invention relates 
to mechanical movements, and is particularly 
useful in connection with washing machines, 
ehurns, and devices of similar character in 
which an alternating rotary movement of cer- 
tain parts is desired, or in which certain parts 
are to be reciprocally rotated in one direction 
and then another. 





Prime Movers and Their Accessories, 

VALVE.—F. L. Orr, Thurman, Iowa. The 
device is designed for use with starting means 
of gas or gasoline engines, of the internal 


starting means employing air or gas, stored 
under pressure adapted in use for starting the 
engine in operation, by means similar in form 
to means disclosed in two Letters Patent for- 
merly granted to Mr. Orr. 


Railways and Their Accessories, 

TIE-ROD FOR RAILROAD-RAILS.—H. 
Herpen, Wellsboro, Pa. The purpose of the 
invention is to provide a tie rod having novel 
features, which adapt it for quick application 
or removal, as occasion may require, and that 
will, when employed in sufficient number, se- 
cure track rails upon cross ties, clamp the tie 
plates thereon, and prevent the track rails 
from shifting laterally. 





Pertaining to Vehicles, 

HUB, SPINDLE, AND AXLE-ARM.—W. E. 
Baxter, Frankfort, Ky. The inventor provides 
a wheel and spindle in which inner and outer 
cups are held to turn with the spindles and fit 
over tubular portions of the hub, which tubu- 
lar portions fit over but turn freely around 
the axle spindle, and do not contact there- 
with so that the load is borne by the cups 
bearing upon the tubular portion of the hub. 

WAGON-BRAKE.—R. C. Pryor, Wolfsville, 
Md. The purpose of the inventor is to provide 
a brake for vehicles which can be automatically 
applied by the backing of the team, and wherein 
the automatic brake mechanism can be ren- 
dered inactive at the will of the driver. The 
mechanism is positive in action. 

Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each, 
Please state the name of the patentee, title of 
the invention, and date of this paper. 




















Full hints to correspondents were printed at 
the head of this column in the issue of Novem- 
ber 14 or will be sent by mail on request. 





(11023) C. L. W. asks: The writer 
observed to-night, no doubt in common with 
others, what he had never before seen, though 
he has observed the moon closely at various 
times for many years. A bright elongation 
on the upper right-hand edge (that furthest 
away from the earth) the earth being in the 
direction that the arrow points. The elonga- 
tion was probably a mountain, projecting high, 
and strongly illuminated by the sun, but it 
was so different from the irregularities usu- 
ally observed in the edge away from the sun, 
was so large and so strongly illuminated, that 
the writer thought it would be at first a very 
large and bright star just on the edge of the 
moon. He first observed it at 9:45 P. M. 
and it had not changed its position at 11:00 
P. M. The remaining portion of the upper 
edge of the moon showed no particular tr- 
regularity, this large protuberance standing out 
in bold relief. Is it possible that it is any- 
thing of scientific interest? It was no optical 
illusion. A. If the object you saw on the 
terminator of the moon was a lunar mountain, 
you will be able to see it at the next luna- 
tion in. the same phase. The moon presents 
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lunar month. A particularly clear night may forty lamps to make it indicate any current 


have enabled you to see what had previously | Tha resist 





of an incand t lamp when 


escaped your notice. No reports have reached | hot is about 220 ohms. 


us that any change has taken place upon the 
moon 


(11024) A. H. W. asks: Given a bot- 
tle, sealed airtight, the air within which is 
at 50 deg. above zero F., what fabric can I 
wrap the bottle in to insulate it against a 
surrounding heat of 120 deg.? Of course, I 
know that insulation cannot be complete, and 
insulation in this connection only means to 
retard the encroachment of heat. A. Loose 
wool, goose feathers, carded cotton wool, and 
hair felt are the best common materials (in 
that order) in which to wrap a hot or a cold 
bedy to prevent its radiating or absorbing heat 
from surrounding substance or afr. Best of all 
is a partial vacuum, if it can be managed; 
if your sealed bottle were put inside a larger 
vessel also sealed, and the latter partially 
exhausted of air, there would be no appreciable 
change of the temperature in the inner bottie 
for many hours. 


(11025) J. S. C. says: 1. Will you 
please give me specific directions for electro- 
plating with copper leaves, flowers, insects, 
etc., similarly to the rosebud hat pins, so 
often seen now? A. Specific directions for pre- 
paring flowers, insects, etc., and plating them 
with copper, may be found in Watt's “Electro- 
Plating,” which we send for $4.50. We must 
be excused from copying several pages from a 
book, when it can be had by buying the book, 
2. If the objects are to be covered with 
graphite, how shall it be made to stick on? 
The powder form doesn’t seem to. A. The ob- 
jects are not covered with graphite, which is 
too coarse and cannot be made to adhere by 
any simple method. Silver is employed, and 
it is precipitated by phosphorus upon the 
leaves, 3. What voltage and amperage is neces- 
sary for good results? I can use six large 
bicromate cells or four Edison caustic soda 
cells or both. A. Silver plating requires about 
1 volt; the amperes vary with the number of 
objects to be plated at once. Your Edison 
cells can be used for the purpose. 4. Can 
you recommend three or four good books deal- 
ing with the above and amateur electroplating 
in general? <A. Watt's book will be quite 
enough, as it is authoritative on this subject. 
You will need no other book. 


(11026) L. H. R. asks: 1. Does a 
static electric machine depend for its volume 
of electricity on the superficial size of plate 
or velocity and will a sufficient series of plates 
at a greater speed give off very much electric- 
ity at a high speed on one large disk, at 200 
or 300 revolutions? Please answer an old 
reader inf query column next issue, to satisfy 
a difference of opinion. A. The discharge of a 
static machine depends upon several conditions, 
size of plate, swiftness of rotation, dryness of 
plates, absence of dust, etc. The spark cannot 
much exceed the radius of the plates in length, 
since it will find the distance less between the 
combs if the balls are separated more than 
half the diameter of the plates, and will pass 
between the combs, taking the axle of the ma- 
chine on its way across. This is the reasort 
for using as large plates as convenient. Glass 
is the best substance for the plates. Since 
there is a limit to the safe speed for glass, 
hard rubber is now used a great deal. This 
can be run at any speed desired, and a very 
strong spark can be produced. It is better to 
use’ several smaller plates than one large one, 
because of compactness and neatness of ap- 
pearance. A well-made machine with two 18- 
inch plates of hard rubber, driven by a quarter 
horse-power motor, gives a steady stream of 
sparks at 1,800 revolutions per minute, it 
may also be driven by hand, though no one 
can maintain that speed very long. 2. Are 
mica plates superior to glass? A. Mica differs 
very little from giass in its inductive capacity, 
and would serve equally well for the plates of 
a static maclrine, if pieces of sufficient size 
could be had at a moderate cost. 


(11027) F. A. V. asks: Please inform 
me how a small dry battery for a pocket 
search-light may be recharged from a 110-volt 
direct-current cireuit. The batteries become 
exhausted very quickly, and it is rather ex- 
pensive to be continually buying new ones, 
while I have the 110-volt circuit to draw from, 
where the minimum amount of current charged 
for is not being consumed. A. A small pocket 
dry battery is not worth recharging. They are 
thrown away wher exhausted. To reduce a 
110-volt current to 4 or 5 yolts for this pur- 
pose would be very wasteful. A pocket search- 
light is a luxury which those who carry must 
be willing to pay for. The battery is never 
durable, and soon gives out whether used or 
not. It is usually overrated. 2. What re- 
sistance in the way cf 16-candle-power lanips 
should be used in a 110-volt direct-current cir 
cenit to enable it to be used for electro-plating ® 
What should the voltage and amperage be? A. 
The voltage for electroplating varies with the 
metal to be deposited. It is from 9.5 volt 
to 7 volts. The amperes depend upon the area 
of surface to be plated. The data are to be 
found in such books as Langbein’s, which we 
send for $4, and Watt's, which we send for 
$4.50. 3. I have an ammeter whose limit is 
20 amperes How many lamps in series or 
parallel should be connected in the 110-volt 
cireuit to obtain a reading on the ammeter? 
What is the resistance of a 16-candle-power 
lamp? A. If your ammeter does not register 





(11028) C, B. H. asks: Is it possible 
for the human eye to possess any of the fea- 
tures of a camera? I have noticed pecullari- 
ties about my own eyes being able to see ob 
jects a second time, after looking away trom 
the object looked at, especially if in the 
shadow. The force of this lasts severa! sec- 
onds, being of greater strength with certain 
colors, ete... Will you have the kindness to 
answer this query, without reciting tt in the 
columns of your paper? A. [t is pot a pecuilar 
experience that you can still see an object 
before the eye after you have gazed intently 
at it for a brief time. Everybody car de the 
same. If you look at a colored object, say a 
bright blue, the object seen afterward will be 
a yellow. We call these objecta eeen after 
the object has disappeared, after-images, and 
the color presented by one of these is the 
complementary of the color presented by the 
object itself. Such an after-image will drift 
before the eye in a very curious fashion along 
a dimly-lighted wall, larger than the cbject if 
the wall be farther away from the eye than 
the object was, and smaller if ihe wali ie 
nearer. This proves that the image is in the 
eye and is simply projected against the wa!! 
in the line of sight. You will find these 
matters discussed in bocks of phyeics under 
the name Accidental or After Images. As you 
send no post-office address, but only your 
name, we can enly reach you by pvwblication 
of the information in our columns. We think 
too that the matter is of genera! interest, so 
as to justify its publication. Quacks offen 
prey upon the fears of the nervous by means 
of these after-images. 

(11029) CC. L, K. asks: Will you please 
advise me through your query column how to 
get the various broken parts of the mercery 
column in a thermometer together after they 
have been separated in shipping? A. To 
unite the parts of a broken mercury columa 
in a thermometer, first try jarring It by taking 
it in the hand and striking the arm suddenly 
downward as if to give a blow with a hammer, 
being careful that there is nothing In the way 
of the arm which the thermometer can hit. 
If this does not accomplish the object, tle a 
sufficiently strorg cord to the thermometer, 
and whirl it rapidly around the head. In this 
way centrifugal force and momentum may bring 
the mercury together. As a last resort cos 
the bulb in a freezing mixture, and contract 
the mercur, till it is all in the bulb at the 
bottom of the tube. When the instrument 
warms again, the thread of mercury will be 
continuous. The break in the column of mer- 
cury is caused by minute air bubbles In the 
mercury and on the glass. These are pwahed 
down by the mercury as it contracts into the 
bulb, and so the column becomes continuous 
when the mercury expands from the bulb 
again. If there is a small cistern at the top 
of the tube, the mercury can be heated t!! 
the broken portions are driven ap inte this 
cistern, thus accomplishing the same object as 
if the bulb is cooled, 

(11030) C. D. R. asks: Cas you give 
me a receipt for transparent etching ground, 
for retouching? Silicate of soda is transparent, 
but leaves a ragged edge in the lines. Is there 
anything I could add to it for the purpose that 
would not destroy its transparency? A. Re 
touching varnish, sandarac i ounce, castor ol! 
80 grains, alcohol 6 ounces. 


(11031) F. C. asks: How can I cover 
a pulley with paper or leather? Pulley is of 
cast fron 9 Inches by 8 Inches with an extra 
A. Scraich the face of the pulle) 
with a rough file thoroughiy, so that there ar 
no bright or smooth places. Then ewal iby 
surface with a solution of nitric acid 1 part, 
water 4 parts, for 15 minutes; then wash 
with boiling hot whicr. Having prepared a 
pot of the best tough «Jue that you can get. stir 
into the glue a half vunce of a strong sointion 
of tannic acid, owk bark or gall nuts, aa con- 
venient to obta’a, to a quart of thick giue; 
stir quickly walle hot and apply to the paper 
or pulley ~4 ccravenieni, and draw the paper 
as tightly as possible to the pulley, overlapping 
as many folds as may be required. By a ilttle 
management and moisiening of the paper, it 
will bind very hard on pulley when dry, and 
will not come off or get loose until li is worn 
out. Use strong hardware wrepping paper 


(11032) L. A. 8. aske: 1. What per 
cent of electricity, going ont through the trol 
ley wire, gets back to the dynamo through the 
rails or ground? A. All the current returns 
to the dynamo in one way or another. 2 
Would it be possible under existing conditions 
of insulation, to send the current ont through 
the rails and back to the dgname titeugh the 
trolley wire, and if so, would the elpctrigal 
efficiency be the same? A. The trolley wits 
is made plus, not as you seem to think, be 
cause the current might not go ort properly if 
sent out by the rails, but to protect miatals, 
water and gas pipes, ete., from corrosion as 
much as possible. It makes no difference to 
the electrical efficiency which wire ts attached 
to the trolley, the plus or the minus if, 
however, the current flows from the trolley 
wire to the ground on its way back to the sta 
tion, it will not act by electrolysis so much 
upon the metal which it traverses, as if it 
flowed in the opposite direction. Tron snd lead 
are positive, and tend’ to attach thamselves to’ 


smooth face 


the same side to us at the same time each / till 20 amperes are flowing, you will require the negative pole of the circuit. kf then rhe’ 
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rails, and water and gas pipes are in the di 
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reetion of the flow of the circuit, they are not | ful! color, and eighty in tint and black-—all| the comparatively few accidents compared with 

reduced by electrolysis as they should be if} showing some rare and rich or unusual phase ithe endiess possibilities for trouble 

the current were flowing the other way, from!of pear! life or romance These include por- | 

iw Teor | 
the rail to the trolley wire trait f famous women wearing superb pear! | Far EAST REVISITED By A. Gorton An-| 
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| 1908. S8vo.; 364 pp. Price, $4.20 net. 
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lia By Cecil Headlam I “strated pany, 1908. London Crosby, Lock- | PTs Books of this kind have a singular 
by Gordon Home London Se wood & Son 16mo.; 88 pp rice, $1 appropriateness at this moment in a record 
Dent & Co LYOS New York The rhe author has endeavored as far as is per wating ea. rer Mast ts a. ont qrrane, ant 
Macmillan Company 8vo.; DD. 347.) missiple within the limits of a small work ¢, | SOUndations are being laid for fuller share in | 

os eo ri the work of the world and for more intimate 
Price, $2.50 net give a brief outline of the history, construction, | -iations for all tl b cimeens titeiiidiedal & | 
. ‘ ons fo -oncerns internations 
Phe object of this book is to recall familiar) and furnishing of the magneto as generally | ape : a sie ‘ 
. “ | tercourse and the influence one nation can 
enes to those who have visited them, to sug-| used by motorists in the hope that an ama exert on all other Change is in order and | 
ie 4 ) oO eTs re S 1 ordae i « 
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‘ great Aemtiian Wa which th railway | avoldts the trouble and expense entailed by ~ . I e has —- aly e€ 
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“ presen ‘ at 4 £ 1s 
orthward through Ravenna, Ferrara, andiout coils are considered The illustrations Aas dives Gbtibeia’ Velés to thd wosk The 

Padua to Ve e, 6 0 rt ortheaster igh ave e arge fre. de . . . * ; — 

udu nic ind omitting the northeastern | might have been larger and a great deal book is divided into four parts: Malaya, China, 

portion of the Veneto, it treats of the towns | better P - ‘ . 

: et foot of the Alps, from Vicensa Korea, and Japan. There are a number of ex 

that lie at the om o e 5s, ro ceng = " , sities * 

Waren: and Becschie to Berean In each | 1HE Story or Gop. By Edward Sher-| cellent plates. 

erona, ant treschia to ‘rgamo AC 7 , 

Italiar wn there is a distinct personality wood Meade. New York: D Apple- > ont 
an t ‘ s yersonality, “ . seine » = — } 
oe é — ton @ Co., 1908. 16mo.; 206 pp. AMERI( AN ANNUAL OF PHoTOGRAPHY. 1909. 

ar ndividua eharm 1 outcome o le Dis an 4 “dite , 

; ‘ Price, 75 cents, postage extra, Volume XXIII. Edited by John A 

ry and development so curiously individual! Tennant New York: Tennant & 
ang distinct Phe author bas endeavored in vane Sees r ns <7 iy he som _—~ s Ward, 1908. 8vo.; 328 pp Price, 
this book ta show the history of each town of | Velopment of the modern gold mining industry me on pt or 
, ‘ : er, 75 cents; cloth, oat 
1% strated by ite| With special reference to the connection be r paper Ri ‘ oth $1 , 
: ' ypment and the habit and vogue The American Annual of Photography is al 
; j } ect t ‘ he ia end . ! ‘ . . P 9 

—_ - ; — . , , ’ vi +4 , | ways a most welcome guest, filled as it is with 

t show how the variou styles of art and |°f Ousiness prosperit The connection be . ” ‘ . Z 

the various buildings enumerated are the di-| tween the gold supply and prosperity is now rr wegen mraptieetne ies o> Gageeves mpd 

rect and natural outcome of history and tra- | thorot understood Without a supply of | ods Phe present volume is of exceptional in- 

' gold increasir st a rat wrresponding to the | terest and shows the constant upward trend 
lition o despotis ) ependence o } On Hereasing ft are ce | é ‘. 

— 5 Goapetiom er incep “4 — , : ~ volum f business transactions, the prices of the photographer. It is freely illustrated 

vasion or commerce, of political, social, an¢ = 7,3 eee — ’ 

geographical environment, of the dominating, |™™St decline and the scale of business opera- | WagaziIne WRITING AND THE New LITERA- 

} y > e o ‘ | , - ; 

fascinating personalities who have guided the | tions must be curtailed. On th ther hand, | TURE By Henry Mills Alden, LL.D. 

lestinies of these towns. The illustrations are | in @ gold mine furnisxing adequate supply of New York: Harper & Bros., 1908. 
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ing the resources, and the possibilities of eul- 
tivating oyster. One hundred full 
page plates go to the making of this exquisite 
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Comes from a Misplaced Switch”; “Down an 
Embankment In Winter,” and the “Aftermath.” 
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PATENT CAUSES 


INVENTORS are invited to communic 
Munn & Co., 361 Broadway, New York, 
625 F Street, Washingten, D. C., in regi 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Ceurts. and we have special facili 
tles for handling Infringement and other suits jn 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta. 
bility of an invention will be readily given to any 
inventor furnishing vs with a model or sketch, and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request, 

Ours is the Oldest agency for securing patents; 
it was established over sixty years ago. 

MUNN & CO. 
361 Broadway, New York City 





~ 

















INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 8, 1908. 
AND BACH BEARING THAT DATB 


[See note at end of list about copies of these patents,] 





Abdominal bandage and corset, combintd, 





R. Marks eeee : Be. eee 906,249 
Addressing machine type plate and drawer 

R. N. Rogers...... baer es 
Air compressor, rotary, surris.. 
Air cooling device, G. W. Haverstick. WO. ST4 
Air rifle, ete., H. A. ¢ Schobbert 906,308 


Alumina and silica, composition of 
containing, F. J. Tone.. 
palm stockless, F. Heuss 


matter 
-. 906,339 
> 


906,023 











Andiron, H A. Frentz esse ceseeeeee 906,008 
Angle piece of laminated material, J. R. 

Jack ‘ ‘ -- 906,233 
Animal serum, obtaining curative. R H. 

Deutschmann 906,207 
Anklet or spat, J. 8. Mead eo see 906,901 
Antiseptic compounds, preparing, Turner & 

Vanderkleed osseous cobeocovances 906,473 
Automobile horn, I. E. Stump soctat 906,332 
Automobile running gear, M. L. Williams 906,481 
Automobile spark-adjusting starting means, 

A. L. Riker... , 906,290 





Automobiles, different iy luteh’ ‘mechanism 
w : 








for 2 . Hedgeland.. 906,016, 906,017 
Axle lighting system, A. McGary. .906,055, 906,056 
Back-pedaling brake, A. P. Movrow.... 906,149 
Bag, R. 8. / cn , EE ee ey 906, 447 
Bag-closure, T. Manahan -. 906,807 
Baling press, F. McKinne 00000. ce0g 6) Ae 
Bank, coin-assorting savings, A. L. Andrews 906,183 
Barrel, paper, J. Herr 906,420 
Baseball glove, ¢ A. Peterson ‘ 906,278 
Baths, maintaining a constantly open feed 


ing passage into the interior of molten, 


QO. Stromborg 905,048 


Bearing, antifriction, J. P. Karas 906,494 
Bearing, ball, O. E. Michaud é 906,25 
Bed, J. J. Drawe and W. J. Turnbull 905,856 
Bedstead, J. A. ilson os 906,348 
Bending machine, J. B. Cameron 905,841 
Binder, loose leaf, C. L. Benedict 906,005 
Block for building purposes, insulating, J. 

E lowe : 906,025 


Blower or gas pump, rotary, J. T. Wilkin 906,967 
joat launching and stowing apparatus, F. 


BE. Martin 906,146 





Boiler furnace, J 0 ee 906,269 
Book cover, loose leaf, M. H. Faker 906,365 
Boomerang, C. L. & BE. M. Dawes. . . 906,206 
Bottle filling machine, A. T. M 08 


Collins. . { 


Box, A. O. Hubbard 





tox bearing, A. L. Christenson .. ee 
Box, etc., corner stay, Dewey & Christian. 
Box filling machine, M. M. Robb....... . 
Brake beam, W. EB, Fowler, Jr... pees 
Brake head, H. B. Robischung 


Breech mechanism of Dawson 
& Buckham 
Bridle bit, C. B. 
Briquet making 
Broom protector, 


ordnance, 
905,997 
906,953 
1106, 430 
906,262 


Taylor 2 ate 
apparatus, J. W. Ivery . 
A. J. & ae *ebnsune 


yers 





Brush, fountain, T. R. Murray........... 906,461 
Brush-making machines, needle-holding slide 
for, W. G. Liebig ceneecerecncenes 
Brush, tooth, J. H. Kinmey ..........e00s. 
Bucket, H. 8S. Atkinson . 
guckle, B. Jacob eens tenecreoce 
juckle, Dickson & McFarland... 
Buckle for running 


webbing, F. A. & 2. B. 
Russ ocinoe 
sutton, W A. 


Tetlow eee 
Tilson 








Button polishing tongs, W 

Cabinet, post card, Dabney & Smith 
Cabinet, revolving, H. V Anderson. 
Cable hanger, ( G. Harrington ° 
Camera attachment, EB. L. Hall.. oes 
Can, compartment friction top, H. W 


Jones ‘ 
Can opener, O. E. 





Braconier . 





















Cans, apparatus for removing the contents 

from, C. M. Lamovitie «sees 906,087 

Car coupling, J. M. Callju. ‘ 840 
Car coupling, J. & J. O. ’ 
Car coupling, J. Timms 
Car coupling, I. Sparks .. ws see 
Car door, grain, W. H. McMachen... 
Car, dump, 8. D. Wright : ov eesaccsewe We 
Car for bonding rails, A. B. Herrick...... 906,021 
Car roof, B. S. Warren segeates 906,962 
Car signal, W. H. Schweizer .. ee 906, 166 
Car sleeping attachment, J. A. Shire 906,070 
Car step, auxiliary, E. L. Carroll.... 905,843 
Car testing device, A. B. Herrick......... 905,875 
Car transfer ticket dispensing device, porta- 

ble street, F. D. Covingtea ee 906,110 
Car ventilator, L. B. J. Thurston......... 906,957 
Carbohydrates soluble, rendering, A. 906, 188 
Carbonating apparatus, H. Pein........... 906,0@ 
Carbureter, automatic double air inlet for, 

J. PISIR secccccsee Suet sees ++ 906,089 
Carbureting apparatus, air, S. W. Peregrine 906,275 
Carbureting plant, S. W. Peregrine........ 906,276 
Carpet cleaning machine, pneumatic, J. F. 

Rudd oc0.c0ee bee eeses oS ewes once 
Carriage top bow separator, A. W. Stengel. 

Casein, preparation of, E. Soncini....... 
Cash carrier, C. F. Bodinus.. 

Casket handle S. W. Babbitt... 

Casting mold structure lifting devic 


Custer ... 
‘ell, galvanic, J. T. § 
Centrifugal machine fo 


Sz 906,952 


Sze 
rd 





905,860 






BOT seeeveecs Coen eeereseeesseeessese oe 
Checkrein, automatic, E. M. Martin... . 906,045 
Cheese cutter, J. Growuan .......-.sseceses 906,220 
Chimney flue clean-out, H. N. Holder 
Chuck, W. B. Johnson ....... ov seeee 
Chuck, B. R. Sibert os 
Chuck, drill, P. Pfeifer ..... .. 905,919 
Churn, M. M. Appleman ...... 906,090 
Churn, A. BL. Oherry 2... ccccces . 906,198 
Cigar package, J. W. Michel ............. 906,444 


Cigar rest, sanitary, G. F. Southard..... 905,944 








Circuits, regulation of the period or induc- 

tance of high frequency, G. Ferrie.... 906,211 
ene, (Th. .APGGS. oc carve akcasercescascens 906,831 
Closet seat hinge, J. H. Davis.. . 905,996 
Clutch, O. B, Lute ............. 906,041 
Clutch, friction, J. J. Zeitz............... 906,181 
Coal, slate, etc., separator, D. E. Phillips. 906,280 
Coal washing apparatus, W. A. Knoyer... 906,23% 





Coaster brake, back pedaling, A. P. Morrow 906,260 
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— Cotepatite box, F. A. mre Ceanceceesas 
j ~ i i = W. Walters & 
a Co ann, » Lally, 2.60. nsesscessesces 
hop, and the most | 
‘ / i Seo the tool eon | Compression coupling, W. 8. Burgess. . 
} & for professional or amateur me- | Concentrating apparatus, W. EB. Darrow 
, anics—is a ce he of the famous | Concrete ceilings, stay or support with steps 
; Foot & for producing, Burker & Klee.......... 195 
i ‘ Concrete reinforcement, 2 J. Whitacre 906,479 
ith « Screw-Cutt! 
ur? : table me all fine and | Comcrete vault and grave appliance, com- 
. nape ae ad bination underground reinforced, W. E. 
lie Ask for Catalogue “ B.” _, PMOMAS sone aseeesseecneeecresseeseees 
its THE SENECA FALLS ma. oo, | Cooker, steam JM. 
zn 695 Water St., Seneca re, N. i. % Cooking utensil, R. > 


Cooking utensil, W. 


nd Engine and Foot Lathes Copper, composition of matter to be used onium 

















mt for the welding of, J. Crew.......+++. a 
ili MACHINE SHOP OUTFITS, TOOLS AND Cord holder, J. A, Leifer .........+++se0+ 905,892 13 
in SUPPLIES. BEST MATERIALS. BEST +Core-making machine, F. C. F risco..... 906, ts pe 
WORKMANSHIP. CATALOGUE io . Corn on grain rg | - B. coe —<— . 
3 Ivert St., Cinein .0. | Corroding pot, A. J. Meier . 25% oa 
ne SEBASTIAN LATHE CO.. 120 Cu ; __.| Corset, abdominal reducing, Burnstein.. 906,196 i 
nd Price | Cotton thinning and weeding machine, W. 4 
= Counters 1.00 HE, BANOS. caashde)s <0 +0 0.s geen MOE 906,223 3 
: ee e Coupling, B. G. Gaylord .............0.... 906,21 i 
ur ‘ oe Coupling attachment, R. C. Hilton....... 906,135 ia 
on to register reciprocatis Cross tie, Lockwood & Hamm ........... 906, 144 
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906,179 nating, helpful, and instructive. We read over every 
908.178 one of those letters and made up our minds to use each 
wae in some way. We classified them carefully and turned them over 
905.920 to a corps of expert writers on automobiles, with instructions to 
905, 830 
206.380 EMBODY THESE IDEAS IN THE BEST SERIES OF PRACTICAL 
estiete ARTICLES AND SHORT MEATY NOTES that ever appeared in any 
906,097 one issue of a magazine. 
sere | Among the articles will be one on the commercial truck and delivery wagon. 
906,107 | It tells just what the commerciai i vehicle is capable of doing, 
605,258 compared with the horse-drawn vehicle of the same type. 
9155, 902 The average automobilist is not an engineer. When his machine stops, he 
is all but helpless. Many of the 1200 thought it would be an act of mercy to 
help him out. Mr. Roger Whitman, technical director of the New York School 
of Automobile Engineers, has prepared a ‘‘ TROUBLE CHART,’’ which a man can 
carry in his hat, if need be, and consult if he finds himself in mechanical straits. 
31 A glance at that chart will tell any intelligent man, woman, or child how to 
905.950 locate a defect and what to do if a car refuses to run. 
908 a Magneto Ignition, because it is comparatively new, is a subject on which 
906,071 the automobile user needs enlightenment. Just what magneto ignition is, how 
12,892 it compares with coil ignition, and the comparative advantages of high and low 
J tension, are ably explained in a lucid article. 
906 The Two-cycle Engine is another innovation which ought to be dealt with 
908 in the opinion of the trade. Mr. E. W. Roberts, a well-known authority on the 
6 subject, has prepared an article which sets forth simply and accurately what the 
on aan two-cycle engine is, and what it will do to simplify and improve the automobile. 
os Tires are found to demand more in the way of repsir and renewals than 
any other part of the car. A tire expert has prepared an article, which the tire 
manufacturer ought to welcome, simply because it informs the chauffeur what 
he ought to do and what he ought not to do, and places the blame for much tire 
trouble where it properly belongs —on the man who drives the car. We think 
we have succeeded in explaining some of the mysteries of tire construction, and 
that we have laid a heavy finger on the cause of the trouble. 
‘* Lubricants and Lubrication ’’ is made the subject of some straight talk 
by Mr. Hanauer, whose chief business in life at present is to lecture ou oil and 
oil devices at the New York School of Automobile Engineers, The driver of a 
car is set right on the subject of lubricants, and informed what lubricant to use 
906, 480 for the various parts of his car. Mr. Hanauer explains all this clearly. What 
506,173 | is more, he gives a few simple tests which will indicate whether the oils are 
5,081 | what they purport to be. 







1,468 
4,415 


906,201 
906,273 
906,209 
905,853 


905,844 
906,485 








Repairs are charged for at piratical prices. Automobile manufacturers 
rail at the garage keeper, because he is not fair to their cars. He puts them in 
a bad light. No manufacturer cares to learn how many dollars his car cost in 
repairs, particularly if most of the repairs are easily made. So we intend to 
publish an article ** Making Your Owa Repairs,’’ which will pluck out a pain- 
ful thorn and make the owner of a car at least partly independent of the 
exorbitant garage man. 

There will be a page full of novelties—short, illustrated articles about 
clever automobile inventions that save time and labor. Many of them will give 
the reader a little thrill of mechanical pleasure to learn that such simple—we 
might almost say obvious—devices are conceived and manufactured. Every one 
of them is a mechanical short cut. 


The number will contain about 40 pages and will have a striking 
colored cover. The price will remain the same—10 cents. 


MUNN & COMPANY 361 Broadway, New York 
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DECEMBER 19 JOO. 
=—— Pipe coupling, train, Orr & Johuson....... 906,916 
d- pee — oqgeyeetes, gd. A. Hock....... bony 4 
7 od ipe wrench, a OTB. cc eceecesecerces 2 
The ere ate st improvement * soun “repr mn Piping, G. W. Christoph cians aouee testa 906,106 
pes, casting, BD, COBO cocsccscccece 906,204 
e Planter, A. A. Wofford .....-cessesssceees 906,351 
instruments was made when Mr. Edison invented |Fittas*0% Wand ti 2000000 oe 
ston, en grader and snow, M. Shea- 
weccvccbecsesokbasnctestiscidoecds 8,314 
AMBEROI RECORDS Jor Pow nie, 3.6." 34 naked": SNM 
Plow, wheel, of R. Mueller....csseseeees 906,061 
Pot stilt, eae eae 806,200 
Potato bug destroying machine, O. Schnicke 906,068 
( : Potato cutter, D. C. Rule. Ir.........++-0s 165, OO 
EDI S ON PHONO RAPHS Power trauaisaion vee, de 6. ‘Seaniey 000,467 
Power transmission device, J, O. Stanley.. 906,4¢ 
Power transmission mechanism, Donalkison & 
- OER tek bk bes cocscveses 906,118 
ye one thing has added so much to the pleasure of Prcstner esa i. i.’ Greenawait. Sas 
‘ . . MIND ok cb acdc chess » 
the Edison Phonograph as a Record which plays more Preserver, life, J. U. de Uherkocz. 906,340 
Press safety at ant, ©, L. Waganat. 906,477 


than four minutes, and reproduces the melody or voice so 
clearly and perfectly that the illusion almost defies detection. 

Edison Amberol Records are the same size as the or- 
dinary Edison Records. They can be played upon ony 
Edison Phonograph by the addition of an attachment whic 
any dealer can supply and any dealer can affix. 

Longer selections are now available for the Edison 
Phonograph than have ever been available before for 
any sound-reproducing machine, and these selections are 
better given. 

No Edison Phonograph outfit is complete without the 
attachment to play Edison Amberol Records. 

You can hear these new Records at any dealer’s. Learn 
about the attachment and equip your 
Phonograph with it today. If you haven't an 
Edison Phonograph, a new Phonograph 
can be houanit’ which plays both styles of 
Records—the two-minute and four-minute. 






Your dealer will give you a descriptive list of Edison Amberol TRADE BARK 


—— band SS and attachments, or you can write a 
NATIONAL PHONOGRAPH CO., 133 Lakeside Avenue, Orange, N. J. 


The Edison Business Phonograph means shorter hours for the business man 

















SUPERB HOLIDAY GIFTS 


ELKAIN PIPE 


Formerly called “A.C” 










Prices —_ 

Popular grade - - $150 FOR HOME USE 
Special selection brier. solid Extra cooler to be SCREW ‘CAP 

silver mounting (cased) 4.00 omeinen between 

igi (cased) d . 
ind - $0 anak cee Discounts to Old Customers 
Meerschaum (cased), solid tree WEE Gack pipe. To purchasers of = - : 4 per cent 
silver mounting - 15,00 ‘ “ Ms MN 
Meerschaum (cased), solid 1906 ‘ 15 

gold mounting - 25.00 


ELKIN PIPE COMPANY 
Dept. A2 103 Park Ave., N. Y. City 


No Saliva in Stem 
No Poison in Mouth 





Burnt Tongue 
enero Southern Agents: 
Free Cool Dry French Tokeese Co. Statesville, N. C. 
a ee HM HB WA 
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BOUND VOLU MES OF 


American 


Homes and Gardens 


19905 
494 Pages. 1,100 Illustrations. 


i 








Price $5.00 


} 





' 


American Domes and Gardens covers 4 


wide sco 

it deals with house building from the design and cance of m est 
cottages on tiny lots to the building of mansions on large estates. All 
degrees of gardening, from laying out a landscape to the planting of a 
window-box, are dealt with. Practical questions of water supply, of sani- 
tation, or of the arrangement of the kitchen receive equal treatment with 
draping of windows or the arrangement of old china. 


American Homes and Gardens eros 


j 





. 
a 


j 





year’s volume contains more than a thousand engravings, as full of detail 
and finish as actual photographs. They depict some of the old and historic 
mansions of America, and the most beautiful of gardens or of natural 
scenery. 
which appear in 


The following list of a few of the principal practical articles 
American Homes and Gardens during 1908 will show 
the wide choice of subjects: 
NOTABLE AMERICAN HOMES (12 descriptive 
articles)—THE ROSE AS A SUMMER BEDDER— 


lz 


r 


i ee Be, ee Be Be Bel LS) 96) 36) Be, Be, Be), Bo) Bo) 25) So) Be) Be) Ba, Be Be Bar | i) ae 








PRIVATE AUTOMOBILE GARAGES — LEADED P. 
GLASS WINDOWS- ETCHING ON COPPER AND Bin 
BRASS—PROBLEMS IN HOUSE FURNISHING & 
(12 papers)— GARDEN WORK ABOUT THE HOME p- 
(12 papers)— INDOOR BULB CULTURE—FARM- *. 
IN EXPERIMENT OF A WOMAN—RUGS FROM Pe 
‘ THE SCRAP BAG—WATER PARKS—OLD TIME p- 
1 LIGHTS—LATCHES AND KNOCKERS—THE SUN * 
= | ROOM—JAPANESE GARDENS IN AMERICA— Po 
SUN DIALS—HEATING AND LIGHTING WITH ad 
q ALCOHOL—SPRING HOUSES OLD AND NEW— P- 
PLANNING A COUNTRY HOME—THE HOUSE p- 
1 ROOF AND ITS GARDEN—THE PLANT AND THE . 
4 SEASON—GARDEN STREAMS AND BRIDGES— p 

STENCIL WORK IN HOME DECORATION— , 
| BUNGALOWS (12 articles) -SCIENTIFIC POUL- P- 
4 TRY BREEDING. ie 
A limited number of volumes for 1907 [an 
q are available. 480 pages. 1,050 illustra~ |g 
| ‘ious. Price $5.00. Volume for 1906, $5.00, Volume for 1905, $3.50. FX 
‘| MUNN & CO., Publishers, 361 Broadway, New York {|g 
Bie 

‘ 4 “~ oe » Sk “ys JNFRy ¥ 





Printing press folding mechanism, web, Ht. 
RT Fee 
Printing press jogger, J. H. Stonemetz. 
Propeller wheel, R. Thaler .. 
Pump, Braden & Agnew ..........«.. 
SR grey ees er 
Pump, self measuring oil, G Fr. Welc Bees 
Pump valve gear simplex, P. F. Oddie. 
Puz. Se Dy PM oc ccccvdetcusceduuvees 
Puzzle, Murf & Krompigel ............... 
Back attachment, display, G. J. Willner... 
Rail , Soe and fish plate, combined, F. Hau- 


Rail P testention devie e, Ford &W assam, eg 
906,402, 


Rail joint, Flowers & Jernigan 
Rail joint, A. H. Shoemaker 
Rail joint, J. Martin : 
Rail joint, J. EB. Salkeld 
Rail joint, C. D. Backus .... 
Rail ~~ gad rail fastening, m 


way 
Rails, device for preventing the creeping of, 


Be. a SOE 4.4.5 ound 0040800 shader thw 
Railway rail fastening, 8. G. Crabtree..... 
Railway rail joint, H. M. Cosey........... 
Railway rail joint, G. A, Binnix.......... 
Railway rail stay, Cotton & Henderson..... 
Railway signal, M. M. Kane .........s0++ 
Railway spike, C. W. Stevens ..........++. 
Railway switch and signal apparatus, L. 

DEE . 00202600" a06 onneliteves 


Railway switch and signal apparatus, safe- 
ty device for, L. Griffith 
Railway switch automatic safety attach- 
& WwW 













906,368 
906,330 
906,337 


906,450 
906,347 


906,015 


906,403 
{ 


> 906,364 


; 906,242 


905,835 
906,112 
905.840 
906,186 
905,988 
906.235 
906,079 


. 906,012 


906,492 


ment, ©. C. . L. Bender. 906,004 
Railway switches signals, etc., electric ap- 

paratus fo he ME 263905 0¢0se0 .. 906,129 
Rallway tie, ii. BR, TOMGO csceccccccceees 806,067 
Bamwey Ge, Gi, BU db occcc cacccvesccce 906,316 
Railway tie plate, J. BR. Keller ........... 906,023 
Railways, rail fastener for cement ties for, 

Wright & HAmG0e 2.0.2.2. scccccccccee 905,972 
Razor, safety, W. H. — cececeeces 905,013 
Razor, safety, T. F. Curley..........++00+ 906,203 
Razor, safety, W. H. 906,488 
Reamer, C. B. y OF, 906,432 
Receiving apparatus for pneumatic despatch 

systems, H. D. Waterhouse............ 906,343 
Receptacle and support arene, J. J. Ma- 

DOME oc cccnsauppec ssengstipccetsesece 906,247 
ReGector, J. Bem§amMim.....ccessccescsscese 906,006 
Refrigerator, M. P. Shea ....... -..-» 906,313 
Register gage and gripper, automatic, TR. 

SHOVE. 0 600.cccnnpesgtentcecepecscecsses 905,869 
Remedy for poisonoak rash, A. Terzich.... 906,084 
Resinous products capable of replacing nat- 

ural resins, manufacture of, L. Grognot 906,219 
Retaining clip, E. Fleming ........ 905,862 
Retort, ete., feeding device for, M. Bittrich 906,187 
Road grader and scraper, Moon & Chamber- 

SRM acencnbancnabeaabiade 4609000006098 905,904 
Roller, towing, W. H. Lewis.........+++++ 905, 893 
— manufacture of, Edmunds & Pendle- 

WEST PTESITELIVaT RPE TE TTT LIT Tee 905, 857 
Root climber, R. C Talbot ............... 906,082 
Rope handle, jumplig, C. H. Sapper....... 906,308 
Rotary cutter, M. C. Ganith .....cccccseccss 906.318 
Rotary engine, P. F. Hodges...... 906,424, 906,425 
Rowbost, ¢. Morsinmakd ....ccccccoccccscces 906,261 
Rubber, apparatus for vulcanizing, J. R. 

GOMPMEREEE sc ccccccccscccendecgcesosesos 906,215 
Rubber solution, vulcanizing a, H, Scherpe 96,306 
Rubber, vulcanizing, J. R. Gammeter ..... 906,489 
| Sack tie, J. BE. Jamison .......csccccsceess 905,880 
ee Tm, Wy WE - cance encegecunesecces 906,150 
| Sad iron holder, Pfunder PY Velguth...... . 906,005 
Safety hook, readily detachable, J. a Havi- 

pee ga peda ea ape 906,226 
Sample displaying apparatus, G. E. Fariss.. 906,210 
Sandal, antislipping, J. W. Pfersich........ 906,064 
1 Samm lock, TE. DOttrees .....ccocccccsesses 905 984 


Saw cabinet. C. S. Barger ..........ses0+: 
Saw sharpener, circular, C. H. Reynolds... 


Saw, swage, | A 2 itn s 0 aug miei e 
an a. Os SM 66s sssnccasseseonete 
es ts Oh GDN. 00s ons camecmsbaaace sane 
Screw making machine, F. O. Curtis....... 
| Serubbing machine, E. H. Seferian........ 
| Seutching machine, W. B. Gray ........«.. 


| Seal fastening, T. BE. Murray............ 


| Sewing awl 


;iee, c. F, WAV .socccscoscevsstoe 


oes apparatus, hermetic, Lorenz & He- 
BPD. céarisanes cpsceseccs sanaaseued 
Self acting fender, L. M. Mrvham.. 
Sewer cleaning apparatus, J. Kelly........ 
Sewing and other machine work holder, Sef- 
ey SS in oan a oc oksee 
Ps ae Bequette aeéeeeeseceson 
RRR eee eee 
Shaft, flexible, BE. F. Curtin .......e.sceeee 
Shears, P. H. Melander ........-sece«se0e 
Shocks, bundles, and the like, device for 
compressing, Miller & Harner 





Shoe scraper, E. 0. Wartenbe 
Shoe stitching machine apron, EB. 
Shotgun attachment, O; K. Michaud” 
Shovel handle, 8. Rogers ............ ose 
Shredding machine hammer, M. F. Williams 
Shunt or electrical resistance, BE. Weston... 
Shutter fastener bracket, H. Zimmerman. 
Shattice, J. C. Muver ......-seerce 
Shuttle motion device, positive, M. T. Me- 
Mahon ........ 


Bayard.. 





| Silleate, treating aluminium, F. J. Tone... 


Silicon, producing, F. J. Tone 


| Skate, roller, J, L. Plimpton ......+.+++++ 





Smoke condenser, B. P. Hockman 
Snap switch, rotary, ©. A. Clark........ 
Soap cake, shaving, L. C. Benitz.......... 
Solder for aluminium and other metals, Car- 

roll & Adams ......... +06 ne ones 
oany hemmed caps, making, E. M. Lang, 


Sousa ‘box, WwW. HL Martin ........ 
Sound regulator, W. S. Cobb ... 
Spark arrester, 0. N. Terry 
Sparker device, BE. Schietzel ... 
Spinning ring, J. Pearson .. bos 
Spinning spindle, T. M. Byrnes............ 
Spring looping apparatus, N. 8. Harter... 
Squilgee, A. SB, Emerson .......s.scccccses 
Stalk cutter, F. R. Stillwell ..........+.. 
Stamp applying machine, A. Fiala......... 
Steering apparatus, H. 8S. Aibrecht 


| Steering wheel, adjustable, P, P. G. Hall.. 


| Stove, J. F. Bowser 





Stock feeder, W. V. Harding ...........++. 
Stone separator, BE. EB, Ivory 


Stove attachment, M. A. Malloy 





906,368 
905,924 


906,400 


- 906,052 


.. 905,804 
. 906,047 


906,034 


006.311 | 
906,872 
906,465 
906,118 
906,255 





996,498 
906,358 
. 906,455 


905,908 
906,173 
906,338 
906,281 
906, 423 


. 906.4386 


906,371 
906,383 
905,891 


-. 905.899 
. 906,388 


906 O83 





906, 197 
906,418 
906,000 
906,947 
906,004 
906,089 








Stove grate, L. Carr ........ : 906/101 
Stove, straw-burning, H. C. Ruggles....... 906,299 
Stovepipe fastener, H. H. Akers.........+- 905 828 
Stud, hair-spring, Ball & Cobb.. . 906,366 
Stuming box, D. L. Heeter .....cccccccses 906,154 
Sanbonnet, N. FP. Winget ..........-eecse0 906,970 
Swingletree hook, B. F. ness, andhae one 906,001 
Switch stand, Gurley & Lewis. . +. 906.1: 
_ SS ge aS es ae 
Table pedestals, eleste - joding device 

for extension, fy. Peccvecocese 906,151 
Table spread holde = T. A. — soccsess 906,024 
Talking machine, H. H. Taylor ... a 
ae machine automatic stop, 

MOU nncs seccses-cgccenthsesccecoens 906,319 
Telephone line testing system, W. W. Dean 905,854 
» binocular, B. Bausch .. 906, 


Thermic mixtures, manufacture of, 
schm 


Pere eee eee cee ee eee) 
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Natural Colors 


he Reflecting Renton for showing on the sereen 
sles retin ae engravings, post cards and natera) 
specimens. brilliantly 1 ‘iiumhinated in natural colora. 
ade Se en, a 

The Co! 
largs La 

PB tse at Hary ° 
‘niversity of ¥ Pennsylvania. 
Leland - Stanford a c. 






Atereoptic ona, Moving Pict: 
re Machines and Films 


“WuLLians. BROWN & EARLE, 
Derr. 6,918 Cuesiner Sr. 
PHILADEL Pama, Pa 














Just the Car for You 
WHY ? 


Because Atias cars are sold to thinking peopie~people 
not influenced by salesmea who are anxious to sell 
their particular cars—persoually you can comprehend 
the two-cycle principle—you can appreciste the sim 
plicity of the Atlas—vou can realize that a car free 


from valves, springs or cams~one with ¢lase bard 
bearings, non-wearable, non-adjustable, one with « 
spark and throttle control greater than any otber car 
built, giving a variable speed of from icas than four 
miles per hour to maximum speed, is going to eliminate 
practically a!l motor troubles, exclusive of tires. 

See your agent or write for catalog of valuable auto- 
mobile information, 


ATLAS MOTOR CAR COMPANY 
Manbers A. M. C. M. 2. 
84 Birnie Ave., Springfield, Mass. 














THE 1909 LINE OF 


LAMBERT 


FRICTION-DRIVE CARS 


WILL INCLUDE 


31220 5 pasenge Touring Cer 
1750 5-passenger Touring Car 
$2000 7-passenger Touring Car 





Every car a bargain in its class. 
All have THE SUPERB FRICTION- 
DRIVE, concerning which the 
Scientific American said in its 
issue of Nov. goth, 1907: “Its 
cost of maintenance is extremely 
low, while its reliability is very 
great.” 





t™ Don’t buy a gine-teive car 
* until you investigate the Lambert 


Literature on request 


Buckeye Mfg. Co., Anderson, Ind. 











ON TIMELY TOPICS 





Price {0 Gents each by mail 





ARTIFICIAL STONE, By L. P. Ford, 
paper of immense practical value to the 
architect and builder. ScrenTiIvic AMmExi- 
CAN SUPPLEMENT 1500. 

THE CNR INRAGE AND WARPING 
OF TIMBER. By Harold Busbrid, ge, An 
excellent presentation of modern views 
fully illustrated. SCIENTIFIC AmpnicaNn 
SupPLEMENT 1500. 

CONSTRUCTION OF 4 INDICAT. 
ING OR. RECORDIN Sree PL ATe 
ANEROID BAROMET 
Monroe Hopkins. Fully Ticreetaa, yA TEN 
TIFIC AMERICAN SUPPLEMENT 1500, 

DIRECT. VISION SPECTROSCOPES, 
By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously !!lustrated 
article. SCIENTIFIC AMERICAN SUPPiA 
MENT No. 1493, 

HOME MADE DYNAMOS. Screnrivic 
AMERICAN SUPPLEMENTS 16] and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Screwtrrrire Amr 

AN SUPPLEMENTS 720 end 793 a 
ribe their construction so clearly that any 
amateur can make them, 

DYNAMO AND MOTOR COMBINED. 
Fully described and iflustrated in Scime7Tivic 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 
or motors 

ELECTRICAL MOTORS. Their Con 

struction at Home. SCIENTIFIC AmERICAW 


SuprLemMents 759, 761, 767, 644. 


Price 10 Cents each, by mail 


Order through your newsdealer or from 


MUNN @ COMPANY 


| Sos Broadway New York ; 








‘Instructive Scientific Pagers | 
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Scientific American 


DECEMBER 10, 1908, 





Classified Advertisements 


Advertising in this cotumn is 75 cents a line No tess 
than four nor more than ten es accepted. Count 
seven words t » line Al rae must be accom 

anied t » remittance Furt he for sation sent on 
equest 

READ THIS COLUMN CARBFU:!.' You will find 

certain Classes of ea*.1ccies Numbered it 


nqviries for 


onsecut rder. if you manufacture these goods 
write t at nee and we Ww end you the name and 
wilde s of the part iesiring the information. There 
« no charge for this service In every case it is 


~eury to give the number of the inquiry. 
respond promptly the 





manufacturers d vot 


nquiry may be repeated 


MUNN & CO. 





BUSINESS OPPORTUNITIES. 


HERE'S I can put the right people tn 
rewotiation rprising manufacturing town 
of W100 people, who want a factory producing boilers 
on engines, and will use the output of a good 
arve concern Free site, @ 1 railroad facilities, no 
com missions, no graft—a strictly business proposition 











Great opportanity for those who may wish to establish 
such a manufacturing business For particulara ad- 
drese t tox TT ew York 
inquiry Neo. S687. W ve 
JOHN TINSLEY mited) Darlingtor England 
makers f hanling engines, winches and electric haul- 
ne ears, invite inquirtes f the manufacturing of 


patents of a similar character in Engiand. 


tequiry Ne. 8735.—For 
the purpose of extracting alc 


varties making a still for 
101 from saw -dust 


PATENTS FOR SALE 


FOR SALE 
No. 806,176 A device 
of gaivanized sheet steel 
tee-tron frame. Light 
and easy to manufacture 
Metal Works, Tampa, Florida 


fireproof shutter, U. &. Patent 
constructed of two thicknesses 
corrugated and built over a 
lurabie, attractive and cheap, 
Eagle Cornice and Sheet 


rurner 


inauiry Ne. 87790 For parties manufacturing 
ga: necolie steam 1 ‘ als uh Z 
and mineral w steam supplies, iron and lead ; ° 
power transmission machinery and steam fitters’ tools 

POR SALE Patent N 0,778 Work hoider for 
sewing For information address John J. Ehmann, 
STT South Lith Street wark J 

Ivquiry Ne. S846. — Wanted to buy an electric 


butcher band saw 








FOR SALE. Patent bottom rod with releaser, No. 
277 for railway car brakes A money saver for rail- 
roads. Great Improvement J. M. Goodknight, 30 5 
ith Street, Armourdale; Kansas City, Kan. 

Inquiry No. SS847.—Wanted laundry tubs. 

FOR SALE No. S507, U8 August 25, 1908. Water 
power for mills and dynamos. No dam. Runs during 
flood or frost A fortune toa live company Address 
W. P. Spooner, Carievale, Sask., Canada 

Inquiry Ne. S852.—Wanted to have made a con- 
eave brass or copper reflector with focus of four or five 


feet 
FORKIGN 


inventic 








for meritorious and valuable 
upon a contingent basis. » 








aclately no fees accepted References given and re- 
quired. L. Henry, Ml Broadway, New York 
inquiry Ne. SS59.-—Wanted to buy steel gray 
paint suitable for gasoline engines 
FOR SALE. 
A GRAY IRON FOUNDRY, fully equipped and in 
operation. on aceount of tl death the managing 
partner. is for sale. The foundry is x 180 ft., solid 


Orick walls and irom truss roof, bay on the east side, 
1b x 4 ft.. used for cure room, an addition on the west 
side © x) ft. with brick walls, partitioned off for cupola 
motor room, cleaning and shipping room. A brick 
t rn house, 0 x ft... a frame offi acres of jand 
and a side track, loeated on the Soo Line, Minneapolis, 





Minn. For particulars address Mr. W. L. Chapin, at 
torney for tbe administratrix, New York Life Bidg 
St. Pau!, Minn 


inquiry Ne, S860.—Waanted to buy machinery for 
grinding. washing and drying gum chicie 


LISTS OF MANUFACTURERS. 


COMPLE 





B LISTS of manufacturers in all |ines sup 









ied at wt notice at moderate rates. Small and 

Special liste compiled to order at various prices one 

timates should be obta a in advance Address 
van & Co., List Department, Bux TT. New York 
Inquiry No. SS863.--Wanted to buy machine to 


separate pecen puts into sizes and dust the dirt off 

A LIST OF 1500 mining and « 
Cards very valuable list 
Price $15.00. Address Munn 
Rox 7, New Vo 


maniting engineers ov 
for cireularizing. ete 
& Co., List Department 


Inquiry Ne. 


Cleanling 


SS67.— Wanted 1y ant for dry 


MISCELLANEOUS. 


UN @ELAN LITERATURE, including sermons and 
weekly publications, sent free, on application to Miss 
06 George Street, Providence, R. I 
luquiry Ne. SS6s, 


buttons 


Peck 


Wanted to buy nickeloid for 


inquiry Ne. S869. 


Wanted to buy straw making 
machinery 








| y Ne. SS71.—Wanted to buy chimneyless 
kerosene barners 
inquiry Ne. S872. ante uy a ball nozzle 
puzrie 
quiry Neo. SS74.-For manufacturers or im- 
f meta: wh as“ Kaiser 1m 
Inquiry No. SS77.—For manufacturers of convex 


giaas for pictures 


jnquiry Neo. SS7S.—For factory making paper out 
of peat 

Inquiry Ne. SS79.-—For the manufacturers of 
steam air pumps such ure used on the Conrad steam 
cars 


inquiry Ne. SSSO.—For mavufacturers of portable 
shower baths 





inauiry Ne. SSS4.—Wanted to buy second-hand 
iat neter Multigraph.’ 

Inquiry Ne. SSS5.— For manufacturers of the 
Ms jus Ball” like that of Mr. Lepere’s—a man iu 

all 

Inquiry No. SSS86.—For makers of bean harvest- 
ing machines, 

Inauiry Ne, SSS87.—For makers of sorghum mills 


and evaporators 


Inquiry No. SSSS.—For address of makers of 
broom machinery 
Inquiry Ne. SSS8.—Wanted to buy a machine 


which breaks and divides apricot stones 


inentry No. SSOO.—For manofacturers of a milk 
ing machine 

inquiry No, SSO1.-For manufacturers of a patent 
vise Frith an attachment for boring smal) boles. 


' 


Inquiry No. 
vacuum pulp 


Iiuquiry Neo. SSO 
miding machine 


inquiry Ne. SSO4. 


SSi2. 


j 


Wanted to buy a rotary | 


3.—Wanted to buy a second-hand 


For manufacturers of 





ab auto- 


matic camera for making photographs on pin trays, etc. 


Inquiry Neo. 
used in lettering gas 
with the heat 


Inquiry Ne. 
earthenware vessels. 


inquiry Ne. S807. 


“ Lid on 
Inquiry No. SSS 


Inquiry No. 
balis used for 


can opener 


cutis 


S805. 


SS86. 


SS98. 


Wanted 
enimpeys that 


paint thet 
will not 


For the manufact 


can be 
burn off 


urers of 


For the manufacturers of the 


s.--For manufacturers of kites. 


For manufacturers 
m sapphires or jewelry 


and 


of steel 
also 


corn crisp used in cleaning and polishing sapphires 


Inquiry Ne. 8800.—For the address of 
Service Supplies Co. 
inquiry Ne. S901.—For the address of t 


trose Manufacturing Co. 


Inquiry 
axie grease Know" as 


luqairy 
Oars te 


Ne. S9O 
for 


Inquiry 
hand machinery 


No. SHO. 


Ne. S903. 
suit Indian climate 


Lronside 


For firms dealing 


Klectric 


he Elec- 


For the manufacturers of an 


in motor 


4. - Wanted to buy new or second 


making “ bow t 


mouse and 


rat trap springs and wire parts, single machine or full 


putt 


Inquiry Ne. 90 
Gasoline Mogine is bu 


4.—For the 
lt 


address 


where Benz 








M. Rose, Jt 


Phrasber 
Adams 
Breitweg 


( Hewitt 








» Foucart 
bacco pipe, A. J. Madiem 
vol mbination, W Wrightsman 
l utting, J. A. Hess 
wl holder Marble & Hammar 
ol hold M. W. Murray 
sing machine, ¢ ( Freeman 
lorped I J. oH ! 
Poy wheeled, L I end 
rrace A Javelet 
rrack brace H A. Ob ger 
Track fastening and tie, W. J. Girard 
rack sander. J. H. Hanlos 
rack sander, J. Schmitz 
Transmitter bracket, E. S. McLarn 
fransem lift, F. B. La Belle 
Tre %. folding, I A frown 
frestie, G. H, Smyth 
rigger mechanism, Ff F. Hedrick 
rrolley mtact, A. R. K. Lauder 
rrolley cut-out, C. C. Phillips 
I lley device I A Robbins 
Trolley wire hanger, W. 8. Arnold 
Trough, stock, Drake & Hall 
ruck B. Scott 
rr k, lumber, W Ww Green 
I nk display attachment sample, Mendel 
& Smith 
rrunk tray, W. P. Fitzgerald 
Trunk wardrobe, H I von Ohlen 
ruse b \ Lane 
rruss, J. H. Windisch 
Pube see Gun magazine tube 
fube-making machine discharge nozzle or 
former V Roy le 
Tug OT Ww Ww Plowman 
ru ine WwW S. Elliott 
rurbine J Hutchings 
furbine, B. Ljungstrom 6 
rurbine blades t heir arrying elements 
attaching s Z de Ferranti 
Turbines ondensing apparatus for steam, 
G Huguenin 3 
Turpentine cup, B A 


rurpentine 


gathering 





apparatus, | A. Mc 





Koy 
Type chase, J. 8S. Duncan 
rypewriter shift mechanism, T. L. Knapp 
Umbrella attachment, B. M. Nye 
Vacuums, mechanical production of high, J 
Zeitlin 
Valve float controlled balance ( sross 
mann 
Valve pneumatic tires, H. K. Raymond, 
906,158, 
Valve operating mechanism, electromag 
netic, Struble & Coe 
Valve stem packing, | P leman 
Vats, manufacture of indig prepara 
tion suitable for fermentation A 
Schmidt 
Vegetable slicing machine, J. J. Vavruska 
Vehicle Ww G sgrov 
Vehicle friction drive, motor V tendix 
Vel power-driven, ¢ Elkin 
V ‘ eat, W Meredith 
Ve le shock absorber, | E. Lantz 
Vehicl pring, W W Blair 
Vehicle tr J {. Thompesor 
Vehicle, tram car or other like, J. EB. Ange 
Vehicle wheel, J. B. Barnes 
\ e wheel I J. Forphy Ir 
Vehicle wheel, W. Q. Kenned 
Vehicle wheel rim E. Shaw 
Vehicle wheels, antiskidding tread for m 
r, W \ McCallum 
Vehicles, device for detaching horses from 
RK. BK. Lawrence 
Velocipede, R. B. Robinson 
Vending machine, newspaper, ( I Pohl 
Ventilating boot, W. P. Nolen 
Ventilating cowl, T. E. Lewis 
Victoria and buggy top, J. W. Woolley 
Vise, H. BR. Christians . 
Voting machine, } Keiper 
Wagon body and hay rack lifter, W. C. 
Wilson 








I yon & 


aring, W. Sweet 
cher 

McAuliffe 

Torrance 

t temporary closure 
4. W Spencer 
mpressed air R M 
McAdams 

.) BPEREEEEELELELEL. 
Emrick 

& BE. B. Memmel 

ind apparatus for test 
Kins 


Skaggs . 
Washboard, L. H. Percy 
Washing machine ¢ 
Watch, stop, S. Fis 
Water close co ae Oe 
Wate set, F. J 
Water bowls 

le f i 
Water elevator, «c 

Downle . 

Water meter 8. I 

Water motor, H. Br 

Wats I 

Wat 

Wattmeters, ; “4 
ng I M l 

Wheel J D. Rel 


Wheels, pnear 
Challiner 

Whip socket, G. I 

Window cleaner, H 


ens 


tire for, ¢ Ss & J \ 


Stanfield 


J. Spoorendonk 


Window lock, rolling, G. A. Gray . 
Window sash lift and fastener, J. Keller 
Window screen, ventilating, G. H. Knight 
Window shade trimmer, J. H. Cly 
Wire bending machine, W. A. Perkins 
Wire reel, J. Ziegler ... - 
Wire rope transportation system, A. Horner 
Wire stretcher and fastener, L. Eckert 
Woodworking shaper, J. F. Tracey 
Wrapping device for oranges and other art 
cles, M. H. Ballard . . 


Wrapping machine, 


M. H. Ballard, 


Wrendh,. &. A. Cabeee otic ceed shoes veeece 
Wrench, D. A. Lacas .. 
Wrench, F. A. Bronchain 


Wrench, Mendenhall 
Wrench, J 
Zine oxides, 

DCF «+. ee 


& Wonsmos. os 
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906, 956 
vo6, 1 eZ 
906,304 
906,437 
905,877 
906, 404 
906,145 
906,180 
905, 876 
905,808 
906 265 
906,214 
906,153 
906,471 








6. USS 
906,076 
906,419 





906, 297 
906,066 
905,858 
906,429 
906,244 


906, 400 


> 





906, 


, 906.453 


906,059 





906, 193 


906, 159 





906,199 


906,307 


905, 866 
905. S84 
906, 167 


906,054 








906,470 | 


906,0 





906,045 


905,966 
905, 833 
906.487 


906,324 
905.045 





906,010 
905 S83 
906,142 


606, 387 


HM O17 
W).974 
906,230 
906, 122 
806.088 
OO, OTR 
906,484 


906,992 | 
906,040 | 
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The Scientific 
American Boy 


12moe. 


This is 
large 


By A. RUSSELL 

320 Pages. 

: Price, 

a story of outdoor boy life, 
of 


number 


diversions which, 


aside trom affording 
entertainment, 
stimulate 
the creative 
ach 


In e 


com plete 


instruc 
for building 
the various articles 

The needs of the 
boy camper are sup 


given 


plied by 
tions 
tramping 
sleeping 
tents; 
other 
tree 
huts 
caves 


The winter diver 
slude 


sions ine 
tructions 
ing six 


skate sails and eight 
kinds of snow shoes 


for 


also 
shelters as 
houses, 
log Cabins and 


will 
in boys 
spirit 
instance 
practical 
tions are 


the direc- 

making 
outfits 
bags and 
such 


straw 


ins- 
for mak 
kinds of 


and skis, besides ice 
boats, scooters, sledges. tobuggans and a peculiar 


Swedish c 


surveying, wigwagging, heliographing and 
building, ir 


including 


In addition 


BOND 
340 Illustrations 
$2.00 Postpaid 


Su¢gestine a 





if 


ontrivance called a “ rennwolf. 
Among the more instructive subjects covered are 


‘ich six different 


kinds 


bridge 
of bridges, 


4 le cantilever bridge, are described. 


to these, the book contains a large 


number of miscellaneous devices, such as scows, 


canoesyland yachts, windmills, water wheels and the 
like. A complete table of contents sent on request. 


The Scientific American 
Cyclopedia of 
Receipts, Notes 2«4 Queries 


5,600 Receipis. 


734 Pages . 


Price, Cloth, $5.00; Sheep, $6.00; Half 
Merocco, $6.50, Postpaid. 


arrangement, 


makes iL 





peared in 


the 
ever pub 


collected, 


been used 


with equal 


or home. 
with abundant 
an easy work to consult. 


technoiogists and 
unfamiliar with the arts 


cross 
The Appendix 


This is a careful compi- 
lation of the most useful 
receipts which 
the 
American for more than 
half a century 
most complete volume on 
eubiont i 

ished. 
selected formulas are here 
nearly 
branch of the useful arts 
being represented, 


have a 
Setentific 


It is the 


of receipts 
Over 1500 





every 


It bas 
by chemists, 
those 


success, and 


has demonstrated that it 
is a book which 
in the laboratory, factory 
An alphabetical 


is useful 


references, 


contains 900 of the very latest formulas as well as 41 
tables of weights and measures and a dictionary of 


chemical synonyms. 


A full table of 


be sent on application. 


contents will 


Experimental Science 


By GEORGE 
25th Edition, 
larged. 


1,100 Pages. 


M. 
Revised and 


Bound, Postpaid, $5.00. 
Morocco, Postpaid, $7.00 
This book treats on the various tonics of physics 


in a 
practical 
describes 


ratus in detail, anc 


explains t 
ments in 
that 
dents, 


sics may 
make the 


and perform the ex- 
periments 


difficulty, 
of the 


sical 


duce 


profit. 
Parents 
desirable 
children 
**Exper 
Science 
suited 


tainment 


popular an 


teac 
and 
interested in phy 


writer har 
been to render phy 
experimenta 
tion so simple and 
attractive as to in 
both old and 
young to engage ir 
it for pleasure an 


"exactly 
to boys of 
scientific or mechanical turn of mind 


way. lit 
the appa- 


he expert- 
full, s¢ 
bers, stu 
other 


readily 
apparatur 


without 
The ain 


seeki a 
book for 
will find 
imental 


for many evenings 





HOPKINS 
Greatly En- 
Two Octave Volumes. 


900 Lllustrations. 


Cloth 
Half 


It will fur- 
nish subjects for rational amusen ent and enter 


All intelligent per- 


sons should have at least an elementary knowledge 
of physics to enable them to understand and appre- 


ctal 


what is going on in the world. T 
uired by reading “ Experimental science.” 


his can be at 


It ts 


the most thoroughly illustrated work ever published 
on Experimental Physics, and its unprecedented 
saie shows conclusively that it is the book of the age 


for 


teachers, 


students, 


experimenters, 


and all 


others who desire a geveral knowledge of Physics 
or Natural Philosophy. 





The New Agriculture 


By T. BYARD COLLINS 
i2mo, 374 Pages, 160 Illustrations 


Cloth, price, $2.00 


This new and valuable work sets forth the changes 


which 


have taken 


lace in American 


icuitural 


methods which are transforming farm life.formerly 
so hard, into the most independent, peaceful. and 
agreeable existence. . Farm life to-day offers more 


inducements than 


at any previous 


priod in the 


y 
world’s history. and it is calling mitlions from the 


desk. 


The'present work is one of the most practi- 


cal treatises on the subject which has ever been 


issued. 
The tetent, and best book on_the subject. Con- 
e 


tents: L 


New Sot! —irrigation.—IIL. 


New Call to the F 


IV. The New Transportation.— V. 


VL 


New Creations.—VII. 


New Varieties 


‘arm 4 he 
The New Fertilization, 


ew Interests. 
vill 


New Practice.—IX. New Machinery.—X. The New 
Inspiration. 


MUNN @ CO. 


| MAGIC Stage Illusions and Scientific Diver 


sions, including Trick Photography, 
Compiled and Edited by ALBERT A. HOPKINS 














i 


With an latreduction 


Large Octave, 
tions. 


56S Pages. 
Attractively 


by Henry Ridgely Evans 


120 Lite 
ound in Clothe” 


Price $2.50. 


This work appeals to 


old and young ike, 
and it is one of the 
most attractive boli- 


day books of the year. 
Tbe illusions are illus 
trated by the bighest 
ciass engravings, 
and the exposes of the 
tricks are, in many 
cases, furnished by the 
prestidigitateurs 
themselves. Conjur 
ing, large stage Ulu 
sions, fre-eating, 
sword swallowing, 
ventriloquism, mental 
magic. ancient magic, 
automata, curious 
toys, stage effects, pho- 
tograpanic tricks, and 
the projection of mov- 
in pacsceraaae are 
all well described and 
iilustrated. making a 
handsume voimme. It 
is tastefully printed 
and bound. Acknowl- 


edged by tbe profession to 


ork on Magic. 





be the Standard 


A Complete Electrical 
Library 


By Prof. T. O'CONOR SLOANE 





Five volumes, 1,401 pages 


An inexpensive lib- 
rary of the best books 
on Electricity. Put 
up io a neat foldin, 
box. as shown tn eat. 
For the student, the 
amateur, t 
shop, the 
engineer, 
and colleges. Com- 
— five books, as 
oliows: 


Arithmetic of Blec 
tricity, 162 pages, $L00 
Electric Toy Making, 
183 pages,. . . 140 
How to Become a 
Successful Electri- 
cian, 2 pages. $1.0 
Standard E | ectrical 


on a den ead Dictionary, 682 page: 
and over 495 illustrations price. oan ar SY" 


Electricity Simplified, 172 pages. . . . 


$1.00 


A valuable and indispensable addition to every library. 


OUR GREAT SPECIAL OF FER.—Wewill 
send prepaid the above five volumes, bandsomely 


bound 
closed in a neat 
tration. at the 


the five volumes is $7.00. 


in blue cloth with 


silver lettering, and m- 


folding box. as shown im the illus- 
=peci 
$5.00 for the complete set 


Price of 
The regular price of 


al Reduced 


Home Mechanics for 
Amateurs 


By GEORGE M. HOPKINS 
Author of ** Experimental Science.” 


1smo. 


270 Pages. 


320 Lilustrations. 


Price $1.50 Postpaid. 


The object of this 
book is to furnish the 
amateur with sugges- 
tions whereby he may 

ass many pleasant 

ours ip his work-shop. 
No complicated appar- 
atus is required in 
carrying out the sue- 
one with 
ordinary mechanical in- 

enuity and baving a 
athe and a tew tools 
can make the experi 
ments. [tisathorough- 
ly practical book by the 
most noted amateur ex- 

erimenter in America. 

t appeals to the boy as 
well as the more ma- 
ture amateur. 

It deals with 
working, 


wood- 
household 


model engines, boilers, 
telescopes, microscopes 
ments, electric chimes, 


ornaments, 
lathe work, meta! spinning, silver working 





metal. working, 
making 
and water mctors; making 
and meteorological instru- 
cabinets, bells, nignt lients, 


adynamos and motors, electric light, and an electet- 


cal furnace. 


Holida)s and evenings can be profitably occupied 


by making usefal artic 


les for the home ur in the 


building of smal! engines or motors or scientific in- 


struments. 


Scientific American 
Reference Book 


516 Pages. 
Plates. 


t2mo. 





fr 
an encyclopedia, because 


Illustrated. 6 Colored 


Price $1.50, postpaid 


The result of the quer- 
jes of three generations 
of readers and cotrespon- 
dents is crystallized in this 
book, which has heen in 
cuurse of preparation for 
months. it is indispensa- 
bie to every family and 
business man. It deals 
with matters ot interest 
te everybody. The book 
contains 50.000 facts. and i 
much v.ore complete snd 
more exhaustive than 
anything of the kind 
which has ever been at- 
tempted. The“ Scientifie 
American Referenee 
Book ” has been compiled 


after gauging the known 
wants of thousands. && 

been revised by emin- 
ent statisticians. infor 


want in an instant in a more condensed form. Sixty 


aggregation of info: 


asers 
rmnatio 


ears of experience alone have made it possible for 
he publishers of the SCIENTIFIC AMERICAN to 
sent to the 


of this book a remarkal 
D. 


361 Broadway, N. Y. City | 
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tox, G. A. Krutschnitt iS 
| Glove, I, Oliver ......++-+. oe .G85 
Medicine dropper, O, F. Hall ..... 685 
Neckwear fabric J. E. Kirberg eee 39,686 
Picture, framed, A. Abbatiechio -_ 39,681 
Work stand, L. J. Heffron ..........5. .. 39,684 
TRADE M SRKS. 
Absinthe, Veil-Picard & C,-....... 71,681 


DESIGNS 





Ale, ginger, Western Coca , J* Bottling Co. 71,605 
Antiseptic powders for exter..«l use, VU. 

Schmid Chemical Co, 
Bacon, Kingan & CO, cesssccccceeccnnvees 71,607 
Batteries, telephones, and insulated tape, 

dry, Hibbard, Spencer, Bartlett & Cv... 71,685 
Beer, Aktienbrauerei zum Lowenbrau in Mun- 











THURMAN’S | 
Portable Electric Vacuum Cleaner | 


The mo st per rfect elk ic rtable cleaner and latest | 
triumph « J eon an, Originator of Vacuum ctean- 
ing Mec inery, after years of experience in designing, 
pbuilding and operating this class of machines. It has 






















chen TOCeerreerrrrrrer rere rrrey terry 
Beer, Dayton Breweries Co. ..... 
Beer extract, root, Wise Mfg. Co. 
Beeswax, HK. A. Bromund ..........+-. 
Beverage non-intoxicating malt, Lauritzen 
Malt Ges xscdbasdetcshakavawee 71,686, 71,687 
Beverages, certain, J, Costello ndsoeve BRA 
Bird foods, A. Cugley .. Spoecdsccseces SRE 
Brandy, cognac . Frapin & Ce.... 71,061 
Bread, Latapette Baking Co... A 71,048 
| Canned vegetables, W. Larsen esacse VApeee } 
Canned vegetables and sauerkraut, W Lar | 
sen » . . 71,645, 71,646 
Canned vegetables, sauerkraut, and puree of 
peas, W Larsen . 71,626, 71,647 
Carbon paper and inking “ribbo mn, Oliver Type- 
writer Co vigednes . 71,671 
Chemical prepare ation, certain, L. W. Lewis. 71,688 
Chemical preparations, rtaln, Manbattan 
Disinfecting Co. ... ° 71,648 


1 
hocolates, H. D. Foss & Co., Incorporated. 71,689 
Cigars, Pavon Alvarez & Co 71,609, 71,6 
Clover, grass, millet, and mixed seeds, DL, I, 










the most advanced and improved features known to elec- | Bushnell & Co, ‘ ‘ <3 71,819 
tric portable cleaning. Is light, operated by the house-/ Coliars made of textile fabric, Square Wear 
maid, mechanivally perfect, easily portable, dulit to last. Collar Co > A _ .-. 71,601 
VACUUM /PUMP CREATES ABSOLUTELY vokers, fireless, J. W. Miller Co 71,609 
CCNSTAN? SuCTIO N | Cotton fabrics, rep, 8. Guggenhe imer, Rosen 
thr at . effectively r e dust, dirt berg & Co, oe 71,689 | 
gr a f a te., | Dextcins, Corn Products Re fining ‘Co 71,656 | 
w t beating shing or r " I ! «| Feed, gluten, Corn Products Refining € 0 71,634 | 
sweet ng a st at Flour, wheat Hue gely ae | Co 71,625 | 
THE ‘LATEST IMPROVED. HOUSECLEANING Gerters, W._ Freeman 71,684 7 
APPARATUS im, chewing, O. D. Jones ids 71,640 
Cs - . , for electric hting end more He ating apparatus, certain, Isaac A. Shep | 
p ol st aber, wear am ~ a chert = . pard & Co 7 . . 71,672 | 
Tools yecial work: Stair and sta | Hot water bags or bottles and fountain | 
but t wood, floor thes face and | syringes, United Drug Co. és > 71,700 | 
A . ie ae ot mere Ice cream cone waffles, G, M. Siefe ‘ - 71,653 | 
Pj a ' ao tee eanne ie “ Lamps of all kinds, electric, Economy Elec | 
+ Swamy lee owe ont. 016: Sunk os ae eal trie Cx ‘ 71,681, 71,688 
money refunded if not as sent Catalogue and price list free Laxative nd remedy for constipation and 
Get the best whe has all disease fr sothe alimentary canal, | 
GENERAL COMPRESSED AIR & VACUUM MACHINERY CO | senthen aatn Te Matinee at oie 
4441 Olive St., Dept. H, St. Louis, Mo. | Liquid for destroying germs and insects, 
weenndiiie "= Reetieais United Chemical (« 4 a “% -«» 71,616 
Liquid preparations, ointments, and powders | 
for the maplexion, A. Moller -. 71,650 | 
LET Us BE YOUR FACTORY Liquid remedy for prolapse, fistula, blind | 
STAMPINGS, MODELS, EXPERT WORK Crawmet or protruding piles, M. H dees 
he cient _ Ene AND S71 otal ce Macaroni, Atlantic Macaroni Co.. . 71,608 
90 Hamliton St., Cleveland, 0. Magazines, National Association of Station 
Sapa < - ary Engineers 4 et ete. - 71,0689 
Massage vibrators and applicators, electrical | 
orliss Engines, Brewers ly actuated, Standard Electric Works... 71,699) 
nd Bottilers’ Po hinery, orevan Medicine for ailments of the bladder, F. 
OrG. CO., 899 Clinton St,, bacon Wis. | Richter 71,629 
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E. V. BAILLARD. 24 Frankfort Street. New York. 
Expert Manufacturers 


RUB BER. Fine Jobbing Work 


PARKE ER, STEARNS & CO., 228-220 South Street, New York | 


EL KC TR 1c Goo DS.—Big Cat. 3 cts. Want 
Agents. Obio Electric Works. Cleveland, O. 


HOEFT & COMPANY 
Iie Makers, Machinists and aw Builders 
120 Michigan St., Chicago, 

















DIE ng LO) 8) 3h OR SPECIAL 
WORK TOOLS MACHINERY 
NATIONATI STAMPING AND PLECTEL WORKS 


158-159 8. Jefferson Street! Chicn 








MODELS # t EXPERIMENTAL WORK, 
Gears, Dies. Tools, Novelties manufact ¢. 
M. P. SCHELL, 1750 Union Street, San Francisco | 


MOD 








PI ENTIONS PERFECT 
ON MODEL WORK 
3 So CLARK S$; CHICAGO 


%& ELIS es 








Circular free. Wonderful 





to order; largest equipment ; 
wet me Send perfect sample for FR 
mate and best expert advice Ee Ee 


Tite EAGLE TOOL Co., Dept. A, Cincinnati, O. 
ROTARY PUMPS AND ENGINES 


Their Origin and Developm ent.—An important series of 
Papers giving a historical resume of the rotary gomp 
&nd engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of | 
umps and engines. 38 illustrations. Contained in 
UPPLEMENTS 110%, 1810, 1111. rice 10 cepts 
@ach. For sale by Munn & Co. and all newsdealers. 





Mated pair 
kissing. — 








}, ete. at low prices. 
25, BROO! 
will cost you iy 94.00. Conghie gine only 25 cents to 
cover cost rth Dollars to y 


E. Me SHEER, 512 Hampshire 88., QUINCY, ILL. 


_Print Your Own 


Cards, circulars, book, tae = y Press * 
> Larger #18. Save money. Print Ay ad 
big profit. All easy. wen oo at ar fac- 


tory for prose catalog, Xie. Me 
E PRESS (0., eer 2. 


TELE cis 


PLEMENT BOOKS. tes Soment Seale Con | 
action, 60¢.; Rein Construction, $2.50; Hol- 
‘onerete Block ames pana a SOc, Seni 


EMENT AND ENGINEERING NEWS, Chicago, III, 

























| 
automatic teacher. 5 stvies 
s2 up. OMN tena hd 
CO., Dept. 52, 89 
landt St., New York. 


TENTORS SERGE ee 
I ’ 3 SPECIALTIES of ali kinds, hd atches, E. Howard Watch Co 1,680 
7 


Medicines for internal use, Gebe "é Co., Ak 

tiengesellschaft . 

Metal polishing material, M. "Edson... 

| Milk, Franco-American Ferment Co 

| Moccasins, Sawyer Boot & Shoe Co 

| Muftier and chest apd back protector, com | 
bination, L. Abraham 


Oil filters Standard Gauge Manufacturing 





to . * 
| Oil, lucea olive, 


P. L. Favale & Co. eco 71,636 | 

Paint, Dunford Roof & Bridge Paint Manu , 
facturing Co. ; . x ‘ , 71,658 | 
Paints, ready mixed, N. Z. Graves Co 71,668 | 


Pianos and organs, Weaver Organ & Piane 
| Co. , P : : 

| Powder, borated taleum, G. F. nith 

| Printing and wrapping or une ab ode pred pa 


71,604 
71,615 | 


per, Blake McFall Co... 71,677 
Pyrographic pencil, Flemish Art re 0 --» 71,007 
Remedy for certain diseases, B. J Kendall. 71,642 | 
Remedy for external use, Fountain Medicine | 

Co. . . 71,623 
Remedy for reasic kness, A. Riess........ 71,651 


Ribbons, satin, |, & E. Stirn : ee 
Rubber packing, New ae Car Spring & 
Rubber Co. , ‘ ° ‘ ‘ .. 71,670} 
Salt, Salt Union ‘ ‘ 71,612, 71,614 
Silk and cilk mixed piece goods, Susquehan 
na Silk Mills . : 2° . 
panne, borated skin, Gerhard Mennen Chemical 


71,692 | 
| 


71,693 


| Co ‘ . dae paver’ 71,682 | 
x “P of all kinds and washing powder, 
| james Pyle & Sons ; ‘ .. 71,664 | 
| Spices and flavoring extracts, ground, Jones 
Paddock Co oes 71,041 
Spray fluid for fruit trees, W. Cooper & 
Nephews 71,620 
Syrups, blend of cane and maple, Towle Ma 
ple Syrup ¢ ‘ 71,654 
Textiles, certain, China & Japan ise Co., 
71,655, 71,678 
Tobacco, smoking, A. Strassburger Co...... 71,607 


Tonic aperient wine, [ Voisin 71,632 
Trees, spray for fruit, W. Cooper & Nephews 71,6338 
| Typewriters and parts thereof, Fox Type 
writer Co . ‘ socceses T1080 
Wafers, F. Marchiony .. ‘ , 71,649 
Washing machines and parts there 
bard, Spencer, Bartlett & Co.... 





Hib- 
.. 71,6638 


71,665, 666 


3-3 


Whisky, straight, Rugby Distillery Co 630 
Ww hisky ty, aight and blended, John T. Bar 


bee & 71,617 


|W hisky es aight bourbon and stra aight rye, 
J ». Heimsoth ... : 71,624 
Whisky, straight rye and blended rye, B. J 


Semmes & Co, ; , 71,8 
Wire ropes, Waterbury & Co, 71 


LABELS. 


for tal 
14,538 





“Bruguler’s Violet Taleum Powder,’’ 
cum powder, C, E. Mater 


Write to-day s b “Clark's Chemical Spray,’’ for a chemical 
for spray for trees, vines, ete., Clark Chem 
our Boo Seal Boray Co, .ocsconcosvoccssdadscesss SEAMS 
100 k, “Clarks Solution,’’ for a remedy for diseases | 


of the skin or scalp, Clark Chemical 
Spray Co. ihe , , ao PRP 14,537 
| etnnerahs ’* for inside shoes for tires, Inner 
Shoe Tire Co 
*‘Renfro’s Coffees,"’ 


Co 


for coffees, Renfro Bros, 





‘Royal Turban,”’ for cigars, Schmidt & Co 
‘Shur-Hold’ Patch,”’ for patches for tires, 
Inner Shoe Tire Co. ee eesduet on 


14,539 


PRINTS. 
“Hood's Buttermilk,’’ for buttermilk, H. P 
Hood & Sons : : 
| “Un " for teas and coffees, Renfro Bros. C« 
‘“‘Worthington's Ben-Hur Good Strong Blan 
ket,’ for blankets, Geo. Worthington Co. 2,396 





| 
A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 

in print issued since 1863, will be furnished from | 
this offiee for 10 cents, provided the name and 
number of the patent desired and the date be 

given. Address Munn & Co., 361 Broadway, New| 

York. 

Canadian patents may now be obtained by the in- 

po for any of the inventions named in the fore- | 
list. For terms and further particulars 

1 Soares Munn & Co., Broadway, New York. | 











PowerWagons 
Without Cost 


In presenting the Grabowsky line of power 
wagons to the business men of America, we have 
not only produced a car that stands alone as the 
only practical commercial car on the market— 

But we havealso, at an enormous expense, gathered a 
staff of experts to aid business men in solving their de 
livery problemsand selecting a car best suited to their needs. 
The Grabowsky Power Wagon is the natural result of an 
overwhelming demand for a reliable commercial car, on« 
which will insure continuous service, is simple of operation 
and inexpensive to maintain. 

Its mechanical features are a series of independent quick detach 
able units. The power plant under the hood can be taken out 
and replaced in fifteen minutes. The thermosyphon radisting 
system with emergency condensing chamber prevents superheat 
ing and is a feature found in no other car, The quick detacneble 
body, a double ignition systez that can be connecie:! and disco: 
nected by a master p'ug, and many other mechanical features whic) 
are original with us, make the Grabowsky Power Wagon the only 
practical commercial car Which is commercial in every respect. 


i (] RABOWSKY 


WE GUARANTEE » SERVICE 


be) 4 DGS NCIO) 













































Our Experience at Your Command 


Our expert service bureau has more authentic information on the 
operative and maintenance costs of commercial cars than acy 
other body of men affiliated with the industry. We will glediy 
advise any business man, without charge, the advisability of 
employing Power Wagons in delivery, trucking or passenger 
service, and when furnished complete information regarding 
your present equipmeni, will submit a true comparative 
statement, regardless of whether it favors Grabowsky Power 
Wagons or your present equipment. 

Write today for information blank to 


Grabowsky | 
Power Wagon Company 


Service Bureau 
78 Champlain St., Detroit, Mich. 


Standard Manufacturer's A. M. C. M. 
























We will exhibit in New York 
only at Grand Central Pal 
ace Auto Show, 
opening De 
cember 


31 










463 





Any Business Man Can 
Get Our Expert Advice on 




















American Homes and Gardens 


gives its readers the experience of experts in solving the most difficult 
HOME PROBLEMS. It is a thoroughly practical magazine, having the 
word ‘‘Home'’’ for its keynote 


HOW TO BUILD THE HOME 


Floor plans and details of construction of houses of moderate cost as 
well as more pretentious mansions are a feature of each issue. 


HOW TO DECORATE THE HOME 


The most experienced decorators in the country describe how the hest 
and most artistic results are uitained from the point of expenditure, and 
the more important one of satisfaction. 


HOW TO PLAN AND LAY OUT THE GARDEN 


The frame of the House-picture is the garden, and success in its tre at 
ment means that each tree and shrub is correctly placed as well as proper! 
grown, hence this department will be found most helptul. 


OUTDVOR LIFE AND AMUSEMENTS, ARTICLES ON HOUSE INDUSTRIES | 


every phase of country life is authoritatively discussed from month te 
month in its pages. ‘‘American Homes and Gardens ’’ is conceded to be 
the handsomest magazine published in America, Its beautiful cover printed 
in colors changes each month, and is always a work of art. Subscription 
price, $3 per year. If we receive your order for a year's subscription now 
we will send you the November and December, 1908, numbers free; in 
other words, fourteen months for price of a year's subscription. 











The Season’s Best Club Cidublestions 


Scientific American or American ' !] Sclentific Ametens or American 
Homes and Gardens. $3.00 | | wd Gardens. $3.00 i 
Review of Reviews......++ f 300 $4.45 McClure’s cee spies 1.8" $5.35 
$6.00 Review of Reviews 3.00 
$7 50 
Sceais American or pansies $3 ¢0 otc scsiill italian 
jomes and Gardens . tentiiic Ame or : 
Review of Reviews .....6.6+«. 300 Homes and Gardens... . $3.0" as 
World’s Work 300 $6.80 World's Work... anbn 4090 $5.10 
Everybody's Magazine 1 50 Delineator.. sc ensevsnne 1.00 
$10 50 $7.00 | 
Scientific American or American Scientific American or American ea 
Homes and (iarder's $3 00 | Homes and Gardens $3.60 | ; 
Everybody's Magazine, ° 150, $5.35 MeClure's on azine oes i, 50 $4.60 
World’s Work ....... eecs 300 | Woman's Home Companion. 128 | 
$7.50 | $5.75 
After February 1, 1909, 25¢, must be added ¢ 
tions including Woman's Home Compa 








MUNN & CO., 361 Broadway, New York City 

















































































































meme 





















Scientific American 


DECEMBER 19, 1908, 





We MANUFACTURE; MOULDED AND 
| SPECIAL RUBBER GOODS OF EVERY 
H DESCRIPTION AND CAN FURNISH 

ANY SPECIAL RUBBER ARTICLE 

TO YOUR SATISFACTION 


eg SINE 
9193 CHAMBERS STREET, “<5 


NEW YORK 


i li ts NO OTE stains, TAI “Cs 


MODERN ELECTRICS 


rical Mawes ine 


TRSLA NUMBER 


ri 





+ ~— won de 






MODERN 
ELE TRIES 





for the eeperimente er a 
The “He » Make It a 

MODERN ELEC TRIC > during the 
iret 6 months published more articles or 
Wireless than all the other ¢lectrical 
nagazines combined. Are you # aypetand d 
hat fit leads’ 


nateur 


European correspondents and always gots 
the electrical news first, whic ers 
wy months later The pagaat oe & 
emaed 12 times a year Wirelem Tele 
raph and Laboratory ets each 
Best photos get ¢ 6 The 
Oracie”’ snewers 
ree. Wireless as, ete ie 
$1.00 a year in U. S.; $1.98 Canaia 
$1.50 foreign. Sample copy 10 cents. 
Medern Electrics Publication 
Sta West Broadway, New York City 


all your questions 











Eureka Motor Buggy 


Different from any other Motor Buggy on the 
nh arket 
go & 


Built to endure and te rum. Does not 
pieces in a season —lasts for years. Oper- 


ates at one-fifth 
$600 the cost of an 
end uP ordinary  auto- 


mobile. Climbs 
hills, goes over 
any road — mud- 


&, rough or 
sandy, and 
speeds up to 
miles per hour. 


Equipment 





Consider This 





ifh. p., 2cplinder opposed 4-cycle, air-cooled engine; double 
rive; *% ball bearing axles; wide aute seat; full leather 
quarter, three bow t mc t de curtains 












beet quality horn: 2 
thoords. It's gearant 


yl lamp fe nd raonning 
Write for testimonials and catalogue 
~» Agents 
EVREKA MOTOR eeu * MFG. CO. 
Dept. L. Louis, Mo. 











* * 
what our engine would save you in ) 


frag ge ag ‘ou'd i out now about 
ig 30-day fal Offer on the 


Waterloo Bo 


gasoline engine 
Write for free 


catalogue and our 
big special offer.) | 


| 


MODERN ELECTRICS has ite own | 

















The Howarp is a gift for a lifetime 

When you give a man a HOWARD watch you leave 
no question of your intention as to gua/t/y 

es and for all it is the best that money wili 
uy. 

In comparison to the Howarp the selection of 
any other watch must appear in the light ofa 
makeshift and a compromise. 

The Howarp hasa history of which every Amer- 
ican should be proud. 

It was the first American watch. It is the finest 
practical timepiece in the world and has held 
that place for upwards of seventy years, It has 
been carried by our distinguished men from 
Daniel Webster's day toour own. It is recognized 






















by th world’s scientists. It was awarieda cer- 
tificr ce of the first class by the International 
:onomical Observatory at Geneva. It has been 
the choice of our men of action from Fremont 
to Peary. 
The Howarp is the best watch trvestment. It 
will never be common, It wil! never be at a dis 
count. It takes a giventime to produce a How- 
ARp—and not every jeweler can sell you one 
A HOWARD Watch i5 always worth what you pay 
for it. The price of each watch—from the 17- 
jewel in a fine gold-filled case (guaranteed for 25 
years) at $35; tothe 23-jewelina 14-K solid gold 
case at $150—is fixed at the factory, and a printed 
ticket attached. 


Find the HOWARD jeweler in your tewn and talk to him—he's a man worth 


knowing. Drop us « postal card, 


Dept. P, 


and we will send you a 


HOWARD beok, of value to the watch buyer. 


| FE HOWARD WATCH COMPANY, Boston, 


Mass, 
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oto} Be) GALVANIZING 


AMERICAN PRI 
AMPLE NF 


Ratabdi tae 
18a, 







NICKE 


Electro-Plating 
Apparatus a Maternal 
Hanson & VanWinke 


Newark. §®, J, 
22 & 90 8. Canal St. 
Chicago, 








































New British Patent Act 


RE SPONSIBLE manufact:=ring firm 

operating large, up-to-date brass and 
copper rolling mills in Birmingham, Eng. 
land, is open to receive proposals froin 
owners of American Patents protected if 
Great Britain, for the production of any of 
the under-noted articles or machines 

Blanking Machines. 

Cupping ; 

| Sy Presses. 

Power Stampi Machines. 

Cartridge Pierc ng Machines. 


Indenti Machi ° 
t Machines of every de- 
scription. 


Cutting-off Machine: 

Automatic Feeds for ‘the whole 
of the above. 

Machines = the Manufacture 
of Ex ves. 

Paper Tube ° Rollin Machine for 
Sporting Case Work. 

Paper Tube Polishing Ma Mechines. 

Rivet ard Nail Mach 

Detonator pr m= a A 

Wire Covering Machinery. 


Apply in first instance to 


J. H. LAU & CO. 
P. 0. Box 580, New York City, New York 





WLssCOsOISOSODU IO SLI SSI OSD EIOLEE Se eee oe 


. 4 ™ . 


PULL 
EITHER END 
TO TIGHTEN, 


PULL SHORT 
END TO 
LOOSEN. 


Ideal for 
— Fotis flash. 


letterhead for Free Samples. 


ZITAT IIIT IIIT TAT TI ITI IIIT) aaesaeas 


An Automatic Fastener 


The “PULL FASTENER” does all that can be accomplished by 
string, tape, straps and rubber bands—does it quicker, better and easier. 
papers and packages of all sorts. Place around package 





Extensively ol by U United Sites Cavemen, Proniamt Aachinecte 
Engineers and technical men. Made in 38 different styles, sizes and prices, 
for every purpose. Costs less than rubber bands. Wrnie on your business 


THE PULL FASTENER CO., 306 Cox Bidg., Rochester, N.Y. 


REPRESENTATIVES .WANTED 
SEIEIIIGIDEOS TOOIIBOIIDEIDIGIISPIAIPDOGIOEIEDE: 
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20 YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH, SMALL TOOLS TO OPERATE 
WASHING MACHINES OR WRINGERS TO RUN 


LET THE RED DEVIL 
WATER MOTOR DO YOUR WORK 


Attached to any water faucet will develop 
up to 3 Horse Power according to size of 
pipe and water pressure. Only perfect 
small motor made. Improved bucket 
wheel construction. 6-inch Motor for 
Mechanics, Butchers, Grocers, small tools 
and Washing Machine, \ H.'P.on Minch 
pipe, 80 lbs. water pressure, Net 
price $5 cash with order, 
4-inch Motor for grinding, oe 
fans, sewing machi ine, Doctors, Dentists, 
Dru Net price Motor with n Pulley 
$2.50; with emery, buffing wheel, silver 
polish and pulley $3 pon § with order. 
Money back for any reason, Send for illustrated eata- 
log. Order your motor before Xmas from or from us. 


WATER MOTOR CO 


OIlVINE 
DEPT iz UTICA, N. VY 





The most up-to-date and coaiie light- 

ing system on the market. Beautiful fix- 

tures for the home. Attractive high can 

dle power inverted arcs for stores, balls, 

etc. The best qrepadtion going 44 hast- 

Ss agents. Write today for agents’ terms 

writory. Handsome — free. 
Superior Mig. 
201 Second St., Ann LA Mich. 

















ee W. Sd Ave. 
Wetorico, lowe. 








with our Automatic Adjustable-Stroke Center 
Punch. Hae knurled adjustable screw cap, which 
and quick work done with- 

out a hammer tn either light 

parts are hardened, durable, and easily accessible for 
necessary repairs. Point can be removed for nd 
ed for medium stroke. Price 82 . 

Send for I page catalog No. 18-B. 


NO HAMMER NEEDED 
reg alates stroke \ecurate 
or heavy strokes. Working a 
tag and easily replaced. Size 5 in. jong when adjust- 
THE L. §& STARRETT ©@., Athol, Mase, U. @ A. 



















DRAPER’S 


Recording Thermometer 


Traces automatically a correct and 
continuous record in ink of the tem- 
perature on a graduated weekly chart 
Made in two sizes, and standardized 
and fully guaranteed 
Weather recording instruments. 
THE DRAPER MFG. CO. 

162 Front St., New York 














UGFKIN 


TAPES AND RULES 
ARE THE BEST. 

For sale everywhere, Send for 
Catalog No. 16 
LUFKIN RULE Lo 

Saginaw. Mich. 


New York and “1 mn 














Also other | 





| 


| 





Engine 
4 

The Leading Engineering Paper of the World. 
100 to 125 pages, 9" x 13", weekly. 


ENGINEERING NEWS PUBLISHING CO., 





THE 





The 
“MOTOR OF MERIT” 


Honestly Built 
way! So 
2,4,8,14 


> ~ 


The Cyushman| 





They are made for 
the man who wants 
the best | 
Cushman Motor Co. 
2026 N. St., Lincoln, Nebr., U.S.A. 





DRILLING 


WELL sn: 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on silis. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them eas!!) end for catalog 

«WILLIAMS BROS., Ithaca, N. Y. 





BURNS <AIR Sez, 
One ‘BEST’ Light 


Gives more Light than 
Six Electric Lights, or Ten 
Kerosene Lamps or One 
Hundred Candles, and 
Costs s than 
Kerosene. 


Burns 90¢ Air 10¢ Gas 


Alc is free. The Lamp makes all 
ceded. 


the gas » 

A beautiful, pure white, stead: 
safe light. Ne Wick! No Grease!’ 
Me Soke! No Odor! Hang or Set 
itanywhere. Over 100 Styles, 

AGENTS WANTED 


‘THE BEST LIGHT CO., 


ih 8t., Canton, Ohie, 





LTMINg Se 


eet 
S-2: 6. city 


CH BESLVYACO RNS ASPUSA 








ering News 


ULLUSTRA TH? 
For Civil, Mechanical, Mining and Electrical Engineers 


Send ten cents for sample copy. 
214 Broadway, New York 












Six volumes ; 


yd? cao 


e Sup- 
Pp lemented with a 
series of I 


cacefully indexed = 
ready reference. 


All types of electrical appliances are given special -— 
tion, every subject treated by a technical ex; 
written plainly and clearly. This work is the best — 
most complete Home study instructor and reference work 
ever published - just the books for the student and self- 
taught man. To introduce our Home Study Courses from 
which the Cyclopedia was compiled, we make this special 


| FREE FIVE DAY OFFER | 


Without eet opet be y prepaid express for 5 days’ 
an lg om Ne OL ES 
er occupation. t 
2.00 within five days and $2.00 a snail until you hon 
= special $18.60 price; i i ue to ome 
books at our expense. Regular price 
rier within 30 daye and we wil include PERE lor one 
year asa supplement, the 
TECHNICAL WORLD MAGAZINE 


lar $1.50 monthly, full of special articles and i ~ 
S aphs on technical topics written in popular for 
Some of the Subjects Treated 
Electric Wiring—Eleetric Bell Wiring—Eleetrie Telegraph— 
Wireless Telegraphy —Telautograph—Theory, Calculation, 
Design and Construction of Generators and Motors — Types of 
Dynamos and Motors—Elevators-—-Direet Current Motors 
a ie Shop Tools—Eleetrie Lighting-- Elee- 
nating Current Motors—Single Phase 
leetric Welding—-Mereury Vapor (on- 
verter--Management of Dynamos and Motors—Power Sta- 
tions—Central Station Engineering Central Station Design 
—Storage Batteries—Power Transmission— Alternating (ur- 
rent Machinery — Synchrorous Motor, Induction Motor, 
Transformer, Rotary Converter, Frequency Changer, ete.— 
Telephony — Automatic Teiephone — Wireless Telephony 
Telephone Line Protection —Telegraphone, ete. 


AMERICAN SCHOOL OF CORRESPONDENCE 


CHICAGO, U. S.A. 
Sci. Am. 12-19-08, 
























The Ball Tr ‘ansmission rj 


Automobiles &Motor Boats a al 








DON’T BUY GASOLINE ENGINES :}2cs00t ssi 


— engine, superior to bm As 
Less to Buy —Less to Run. 
engine. SEND FOR Caneneele 5 





= Re pr atonttns 
oe TEMPLE PUME Co. 


power: 





Its ro Chennt = bulk are _ ai of dogg Tynater cos 


Coste 


kerosene or 
ont nabtalie steasemen durebility. 
or traction 


isa coment 


O0., Mires Meagher and 15th Bis, Oblong. Till th oGn eere PN eaneT 
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